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PREFACE  TO  SECOND  EDITION. 


The  author  wishes  to  express  his  thanks  for  the  complimentary 

response  the  first  edition  has  received.     The  exhaustion  of  a  large 

issue  in  less  than  a  year's  time,  the  many  medical  institutions  that  are 

recommending  the  work  as  a  textbook  on   the  subject,  the  letters 

received,  and  the  opinions  expressed  personally,  have  obligated  him 

to  the  profession.     This,  in  part,  he  has  tried  to  meet  by  preparing 

a  new  edition,  one  containing  material  changes  from  the  former.     In 

the  attempt  to  increase  the  value,  useless  matter  has  been  dropped, 

while  such  as  has  been  found  valuable  retained  and  elaborated  upon. 

The  symptoms,  diagnosis,  and  treatment  have  been  rendered  more 

practical,  and  the  X-ray  and  laboratory  sides,  more  complete.     The 

surgery  is  included  in  all  fairness  to  its  present  day  of  advance  and 

usefulness. 

A.  B. 
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vi  PREFACE. 

field  alone  should  first  engage  for  some  years  in  observation  and 
experience  in  general  medicine,  or  internal  medicine  at  least.  Because 
of  the  complexity  of  the  work,  unless  he  has  had  this  broadening 
experience,  the  degree  of  success  in  his  results  will  be  seriously 
handicapped.  To  one  doing  much  gastric  work  this  is  a  fact  that 
recalls  itself  each  day  to  the  broad  minded  observer. 

To  be  able  to  make  an  early  diagnosis  of  gastric  carcinoma  before 
the  tumor  is  palpable  from  without,  a  possibility  that  comes  in  the 
work  now  and  then;  the  diagnosis  and  beneficent  results  obtained  in 
the  treatment  of  the  chronic  gastritides ;  motor,  secretory,  and  sensory 
disturbances  of  the  stomach ;  conditions  of  the  orifices ;  ulcers  and  so 
on,  not  to  mention  the  still  more  ample  field  of  the  enteric  tract  with 
its  accessory  organs  is  worthy  of  a  life's  study.  The  privilege  of  life 
is  short  in  years,  experience  is  often  fallacious,  and  in  medicine  much 
of  the  grain  of  practical  worth  is  served  with  the  chaff. 

It  is  also  true  that  the  gastro-enterologist  should  observe  concern- 
ing the  dyspeptic  who  has  walked  into  his  office  or  clinic,  and  whose 
case  proves  to  belong  to  the  category  of  the  circulatory,  respiratory, 
renal,  nervous,  infectious,  blood,  lymphatic,  muscular  or  constitu- 
tional diseases,  that  there  may  be  other  hands  more  skilled  than  his 
are  in  at  least  the  therapy  of  these  conditions,  and  into  these  hands 
such  a  case  might  best  be  delivered.  With  the  mutual  understanding 
and  observance  of  this,  the  gastro-enterologist's  work  can  go 
on  pleasantly  as  a  specialty  of  internal  medicine  just  as  neurology  is 
to-day,  and  in  this  way  greater  benefit  can  be  brought  to  a  patient 
and  the  noble  art  of  medicine  advanced. 

Anthony  Bassler. 
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Topographical  and  Histological  Anatomy. 


MOUTH. 


The  process  of  digestion  in  the  human  being  begins  in  the  mouth. 
In  this  cavity  the  foods  undergo  certain  mechanical  and  chemical 
changes  which  are  important  for  the  proper  digestion  of  them. 

The  mouth,  oral  or  buccal  cavity,  is  the  commencement  of  the 
alimentary  canal.  It  is  made  up  in  the  space  between  the  upper  and 
lower  jawbones,  with  their  alveolar  processes  and  teeth,  into  a  nearly 
oval-shaped  cavity  by  the  surrounding  soft  parts,  lips  in  front,  soft 
palate  above,  and  fauces  and  pharynx  in  the  back. 

The  lips  are  the  two  fleshy  folds  which  surround  the  orifice  of  the 
cavity.  They  are  composed  externally  of  integument  and  internally 
of  mucous  membrane,  between  which  are  found  the  orbicularis  oris 
muscle,  the  coronary  vessels,  nerves,  considerable  areolar  tissue,  fat, 
and  the  labial  glands  which  empty  through  small  orifices  upon  the 
mucous  membrane.  In  structure  these  pea-sized  glands  resemble  the 
larger  salivary. 

The  cheeks  complete  the  side  walls  of  the  mouth.  In  composition 
they  are  like  the  lips,  excepting  they  contain  a  much  larger  quantity 
of  muscle,  fat,  areolar  tissue,  vessels  and  nerves.  The  buccal  glands 
resemble  the  labial,  excepting  they  are  smaller.  Two  or  three  larger 
sized  ones  are  found  between  the  masseter  and  buccinator  muscles  and, 
because  their  ducts  open  opposite  the  last  molar  teeth,  they  are  called 
molar  glands.  The  muscles  entering  into  the  structure  of  the  cheek 
proper  are,  the  buccinator,  the  zygomatici,  the  risorius  santorini,  and 
the  platysma  myoides.  These,  however,  are  not  the  most  important 
muscles  concerned  in  mastication. 

The  tongue  is  the  organ  of  the  special  sense  of  taste.  It  is  com- 
posed mostly  of  muscular  fibers  running  in  various  directions,  thus 
rendering  the  organ  possible  of  a  wide  range  of  movement.  In  the 
middle  line  is  a  fibrous  septum  which  divides  the  tongue  into  two 
symmetrical  halves.  The  muscular  structure,  which  has  interposed 
much  fat  and  the  vessels  and  nerves,  is  divided  into  those  muscles 
which  take  their  origin  external  to  the  tongue  and  terminate  in  the 
substance  of  the  organ  (extrinsic) — the  styloglossus,  the  geniohyo- 
glossus  and  part  of  the  superior  constrictor  of  the  pharynx;  and  the 
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muscles  which  are  contained  entirely  within  the  tongue  and  form  its 
greatest  bulk  (intrinsic).  The  posterior  fibers  of  the  geniohyoglossi 
muscles  draw  the  tongue  forward  so  as  to  protrude  the  apex  from  the 
mouth,  and  the  anterior  fibers  draw  it  back  again.  The  whole  length 
of  these  fibers  acting  together  depress  the  center  of  the  organ  forming 
the  channel  along  which  fluids  pass  backward  in  the  act  of  sucking. 
The  hyoglossi  depress  the  tongue  and  draw  ^own  its  margin  rendering 
it  convex  from  side  to  side.  The  styloglossi  draw  the  tongue  upward 
and  backward,  and  the  palatoglossi  draw  the  base  upward.  The 
intrinsic  muscles  make  possible  the  various  smaller  movements  of  the 
organ  itself,  completing  the  equipment  for  its  functions  in  mastication 
and  in  the  production  of  voice. 

The  vessels  of  the  tongue  are  the  arteries  derived  from  the  lingual, 
facial  and  ascending  pharyngeal.  The  veins  accompany  these.  The 
glands  are  the  mucous,  which  are  distributed  over  the  surface  of  the 
mucous  membrane,  and  resemble  the  labial  and  buccal ;  the  serous, 
which  are  found  in  the  back  of  the  tongue  and  empty  a  water  secretion 
near  the  taste-goblets  and  into  the  fossae  of  the  circumvallate  papillae ; 
and  the  lymphoid  follicles,  which  are  found  mostly  in  the  space 
between  the  epiglottis  and  the  circumvallate  papillae. 

The  nerves  of  the  tongue  are  the  hypoglossal  and  the  inferior 
lingual  branch  of  the  chorda  tympani.  Sympathetic  filaments  pass 
from  the  nervi  molles  on  the  lingual  and  the  other  arteries  that 
supply.it. 

The  special  nerves  are  the  lingual  branch  of  the  glossopharyngeal 
(ninth  cranial),  and  the  lingual  nerve,  a  branch  of  the  inferior  maxil- 
lary (fifth  cranial).  The  lingual  supplies  the  anterior  two-thirds  of 
the  mucous  membrane  of  the  tongue,  the  glossopharyngeal  the  pos- 
terior one-third.  The  taste-fibers  are  carried  in  these  two  nerves.  In 
the  case  of  the  lingual  they  are  derived  from  the  chorda  tympani, 
which  is  a  branch  of  the  seventh  cranial.  These  nerves  will  be 
described  more  in  detail  in  connection  with  the  sense  of  taste. 

The  structures  covering  the  tongue  are  peculiar  to  the  organ. 
On  the  under  surface  is  the  continuation  of  the  thin,  smooth  struc- 
ture that  lines  the  rest  of  the  oral  cavity.  Iliat  on  the  dorsum, 
in  addition,  consists  of  a  layer  of  connective  tissue  (corium)  which 
supports  the  papillae  and  over  which  is  a  scaly,  tough  variety  of 
epithelium.  In  this  connective  tissue  are  found  many  vessels  and 
nerves  supplying  the  papillae  together  with  large  plexuses  of  lym- 
phatic vessels  and  glands. 

The  papillae  are  cone-shaped  projections  of  the  corium  containing 
one  or  more  capillary  loops  amongst  which  are  distributed  nerves  in 
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great  abundance.  According  to  their  configuration  they  are  desig- 
nated as  the  circumvalla^e,  fungiform  and  filiform.  The  circumval- 
late  papillae,  from  eight  to  twelve  in  number,  are  situated  at  the  back 
of  the  dorsum  of  the  tongue  in  a  single  row,  obliquely  arranged 
on  each  side  so  as  to  meet  in  the  middle  line,  the  apex  being 
made  up  by  the  largest  papilla  of  the  group.  They  are  about  %5 
of  an  inch  wide  and  surrounding  them  is  a  cup-shaped  depression 
of  mucous  membrane.  The  fungiform  papillae  are  more  numerous 
than  the  preceding  and  are  scattered  discretely  and  irregularly  over 
the  sides  and  dorsum.  They  are  normally  of  a  deeper  color  (due  to 
their  thin  epithelial  coating  and  vascularity),  and  further  can  easily 
be  distinguished  from  the  small  variety  by  their  larger  size  and  shape 
(fungiform).  Occasionally,  when  the  tongue  is  moderately  coated 
so  that  the  filiform  variety  cannot  be  seen,  the  fungiforms  stand  out 
as  deep  red  spots.  The  filiforms  are  generally  distributed  over  the 
anterior  two-thirds  of  the  tongue.  They  are  very  small,  are  arranged 
in  rows,  and  have  numerous  filiform  processes  projecting  from  their 
apices  which  are  of  a  somewhat  whitish  tint. 

Buried  in  the  epidermis  of  the  circumvallate  papillae  and  in  some 
of  the  fungiforms,  as  well  as  elsewhere  about  the  mouth,  epiglottis 
and  larynx,  are  the  taste-buds  which  are  generally  recognized  as  the 
end-organs  of  the  taste-fibers.  These  curious  structures  are  oval 
bodies  with  an  external  layer  of  tegumental  cells,  and  they  contain 
in  the  interior  a  number  of  elongated  cells  each  of  which  ends  in  a 
hair-like  process  which  projects  through  the  central  pore  to  the 
free  surface.  These  cells  may  be  considered  the  true  sense-cells  and 
the  ciliated  ends,  no  doubt,  act  in  some  way  to  convey  stimulation 
to  them.  When  the  cells  are  thus  aroused,  they  affect  the  taste- 
fibers  of  the  nerves  which  terminate  in  filaments  around  them. 

The  Teeth. — Among  the  mammalia,  and  particularly  in  man,  the 
teeth  are  developed  in  two  sets;  the  temporary  or  milk  teeth,  ten  in 
each  jaw;  and  the  permanent  teeth,  thirty-two  in  number,  also 
equally  divided  above  and  below.  As  the  temporary  teeth  are  not  of 
much  significance  in  this  connection,  and  are  lost  in  early  life,  they  will 
not  be  considered. 

A  full  set  of  permanent  teeth  in  each  jaw  consists  of  the  four 
incisors,  called  so  because  they  divide  the  food;  the  two  canines, 
larger  in  size,  so  named  because  they  resemble  like  teeth  in  the  dog; 
the  four  premolars  or  bicuspids,  named  thus  because  of  their  position 
in  front  of  the  molars  or  from  the  fact  that  they  have  two  cusps  to 
assist  in  the  cutting  and  grinding  of  the  food ;  and  the  six  molars, 
which  are  larger  than  the  others,  and  which  comminute  the  food. 
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Each  tooth  consists  of  a  crown  and  root  with  the  neck  between. 
The  bulk  of  the  tooth  is  made  up  of  a  bgne-like  substance  called 
dentine  through  which  run  numberless  tubules  from  the  covering 
of  the  crown  (enamel)  and  the  cement  investment  of  the  root 
(crusta  petrosa)  to  the  pulp  cavity  in  the  center  of  it.  Through 
these  exceedingly  small  canals  (|45oo  oi  an  inch  in  diameter)  circu- 
late the  fluids  that  nourish  the  tooth.  In  the  live  tooth  this  circula- 
tion is  carried  on  outwards  from  the  pulp,  which  consists  of  con- 
nective tissue  richly  supplied  with  nerves  and  vessels;  and  in  the 
so-called  dead  tooth  only  from  the  cementum  inwards. 

The  enamel  covering  the  crown  is  the  hardest  substance  in  the 
human  body.  It  is  thickest  on  the  grinding  surface  and  consists 
of  a  congeries  of  minute  hexagonal  rods  (about  %ooo  ot  an  inch  in 
diameter)  which  lie  parallel  with  one  another.  The  cement  covers 
the  fang  of  the  tooth,  gradually  becoming  thicker  toward  its  extrem- 
ity. It  contains  lacunae  and  canaliculi  like  bone.  Externally  it  is 
covered  by  the  dental  periosteum  which  supplies  it  and  the  tooth- 
substance  with  nutrition  and  serves  to  fasten  it  in  the  receptive 
spaces  in  the  alveolar  processes  of  the  maxillary  bones  in  which  the 
teeth  are  held.  In  old  age  the  cement  increases  in  thickness,  becomes 
irregular,  and  further  conversion-changes  in  the  dentine  and  pulp  may 
fill  up  the  pulp  cavity  with  a  hard  substance  which  is  intermediate 
in  structure  between  dentine  and  bone. 

The  gums  are  composed  of  a  dense  fibrous  tissue,  closely  attached 
to  the  periosteum  of  the  alveolar  processes,  and  surround  the  necks 
of  the  teeth.  They  are  covered  with  a  smooth,  very  vascular  mucous 
membrane,  which  is  remarkable  for  its  limited  sensibility. 

Because  of  the  importance  of  the  teeth  in  the  process  of  digestion 
it  would  not  be  amiss,  in  this  connection,  to  spend  a  few  moments  on  a 
few  practical  considerations  of  them  from  a  dental  standpoint. 

The  common  and  most  destructive  disease  of  the  teeth  is  caries.  It  may 
be  confined  to  one  or  more  teeth  as  a  slow  process,  but  it  may  also  involve  every 
one  of  them  at  about  the  same  time  and  be  rapid  in  its  course.  It  usually 
begins  on  the  side  of  the  dentine  at  the  site  of  some  imperfect  point  in  the 
enamel,  and  it  proceeds  inward  toward  the  center  of  the  tooth  in  an  enlarging 
cone-shaped  progress.  No  portion  of  the  crown  or  neck  of  the  tooth  is  exempt 
from  this  disease  which,  if  unchecked,  destroys  the  entire  crown  leaving  the 
root  intact.  In  well-formed,  firm  teeth  the  process  is  slow,  and  7-ice  versa.  The 
profuse  administration  of  mercury,  the  continued  fevers,  and  all  severe  acquired 
and  hereditary  constitutional  disorders  are  predisposing  causes  to  this  decay. 
The  exciting  causes  are  the  agents  which  chemically  disintegrate  the  enamel 
and  dentine.  These  are  derived  from  the  abnormal  secretions  of  the  stomach 
(acids),  saliva,  mucus  and  the  decomposition  of  animal  and  vegetable  foods 
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in  the  mouth,  certain  vegetable  acids  in  foods  and  drink  (cetric,  malic,  acetic), 
medicines  containing  free  mineral  acids,  and  the  fungi  of  the  mouth.  To  pre- 
vent caries  the  teeth  and  mouth  should  be  kept  clean  by  washing  after  the 
meals,  by  freeing  them  from  calcareous  deposits,  keeping  the  gums  healthy 
and  the  secretions  of  the  mouth  normal  in  character  by  the  use  of  a  brush, 
waxed  floss  silk  and  an  alkaline  dentifrice.  Carious  spots  should  be  recognized 
early,  the  cavity  cleaned  out  and  properly  filled  with  suitable  material  by  a 
dentist 

When  the  permanent  teeth  begin  to  erupt  it  should  be  observed  that  they 
come  in  regularly  and  in  proper  alignment.  Here  an  experienced  and  painstaking 
dentist  can  do  much  good  work  in  correcting  irregularities  by  mechanically  en- 
couraging growth  in  various  directions. 

The  diseases  of  the  gums,  such  as  sponginess,  gingivitis,  Rigg's  disease,  tume- 
factions, chronic  inflammations,  and  simple  ulcerations  should  be  taken  in  hand 
early  and  cared  for. 

From  the  canines  back  to  the  end  molars,  wherever  a  space  exists  from  the 
loss  of  one  or  more  teeth,  artificial  teeth  should  be  installed  either  as  caps,  bridge 
or  plate  work.  The  teeth  in  the  sides  of  the  jaws  are  used  for  the  grinding 
of  the  foods  in  mastication,  and  unless  the  alignment  of  them  is  complete  and  there 
are  corresponding  teeth  above  and  below  to  coaptate,  the  comminution  and  insali- 
vation  of  foods  may  not  be  sufficient  for  comfortable  digestion.  The  loss  of  teeth 
and  the  absorption  of  the  alveolar  process  of  the  inferior  maxilla  make  this  a 
common  cause  of  gastric  disturbance  in  the  aged. 

The  salivary  glands  are  three  in  number  on  each  side — the 
parotid,  the  submaxillary,  and  the  sublingual.  They  are  of  the 
compound  tubular  variety.  The  parotid  is  the  largest  of  the  three 
on  each  side,  and  it  lies  immediately  below  and  in  front  of  the 
external  ear  communicating  with  the  mouth  by  a  large-sized  duct 
(Stenson's  duct)  which  runs  directly  forward  from  the  gland  and 
opens  on  the  buccal  side  of  the  cheek  opposite  the  second  molar  tooth 
of  the  upper  jaw.  The  gland  weighs  about  three-quarters  of  an 
ounce,  and  its  secreting  epithelium  is  composed  of  cells  which  con- 
tain numerous  fine  granules.  Its  secretion  is  thin  and  contains 
considerable  serum-albumin. 

The  submaxillary  gland  is  situated  below  the  lower  jaw  in  the 
anterior  part  of  the  submaxillary  triangle  of  the  neck.  It  weighs 
about  two  drams  and  its  duct  (Wharton's  duct)  opens  into  the  mouth 
cavity  at  the  side  of  the  frenum  of  the  tongue.  Its  secretion  is  thicker 
than  that  of  the  parotid,  containing  more  mucus. 

The  sublingual  is  the  smallest  of  the  salivary  glands.  It  is 
situated  immediately  beneath  the  mucous  membrane  of  the  floor  of 
the  mouth  at  the  side  of  the  frenum  linguae.  It  is  almond-shaped  and 
weighs  about  4  grams.  It  opens  into  the  mouth  cavity  by  from  eight 
to  twenty  separate  small  ducts  (ducts  of  Rivini)  one  or  more  of 
which  opens  into  the  duct  of  the  submaxillary  (duct  of  Bartholin). 
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Its  secretion  contains  much  mucus  and  is  the  thickest  of  the  three 
true  salivary  glands ;  this  is  no  doubt  due  to  the  presence  in  the  gland 
of  a  predominance  of  the  mucus-secreting  cells. 

In  addition  to  the  salivary  glands  numerous  other  small-sized 
glands  are  found  in  the  mouth.  They  are  scattered  on  the  posterior 
part  of  the  dorsum  of  the  tongue  back  of  the  circumvallate  papillae, 
at  the  margins  of  the  tongue,  in  the  tonsils,  soft  palate  and  in  the 
buccal  walls  and  lips.  They  secrete  mucus  which  keeps  the  mouth 
moist  during  the  intervals  of  mastication,  and  which  when  mixed 
with  the  salivary  secretion  assists  in  swallowing.  Those,  however, 
which  open  into  the  trenches  about  the  circumvallate  papillae  secrete  a 
more  watery  fluid,  which  Ebner  believes  assists  in  the  sense  of  taste 
at  this  point. 

The  salivary  glands  possess  definite  secretory  nerves  which  are 
derived  from  the  chorda  tympani  (Ludwig).  These  fibers  terminate 
in  a  plexus  upon  the  membrana  propria  of  the  alveoli,  and  from  this 
plexus  fine  fibers  pass  to  the  secreting  cells.  These  nerves  probably 
also  carry  filaments  from  the  sympathetic. 

The  cells  of  both  the  albuminous  and  mucous  glands  undergo 
histological  changes  during  activity.  According  to  Langley,  when 
in  a  fasting  condition  the  cells  have  a  granular  appearance  throughout 
their  structure  and  the  border  lines  of  the  different  cells  are  faintly 
marked  with  light  lines.  When  the  gland  secretes,  the  granules  begin 
to  disappear  from  the  edges  of  the  cells,  so  that  each  cell  shows  an 
outer  clear  and  an  inner  granular  zone.  If  the  stimulation  continues 
the  clear  zone  increases  in  extent  and  the  cells  become  smaller.  It  is 
assumed  that  the  granules  are  employed  in  some  preparatory  way  to 
make  the  main  organic  constituent  of  the  secretion  (ptyalin),  and 
that  these  granules  form  in  the  resting  glands  during  the  intervals 
of  salivary  discharge;  thus  they  are  spoken  of  as  zymogen  granules. 

The  cells  in  the  mucous  glands  also  undergo  a  change  during 
secretion.  In  stained  sections  of  the  resting  gland  the  cells  are  large 
and  clear  with  flattened  nuclei  near  the  base  of  the  cell  body.  When 
the  glands  are  made  to  secrete,  the  nuclei  become  more  spherical  and 
lie  more  toward  the  middle  of  the  cell,  while  the  cells  themselves 
become  distinctly  smaller.  Langley  has  shown  that  the  cells  of  the 
submaxillary  glands  contain  numerous  large  granules.  As  these 
granules  can  be  favorably  compared  with  those  in  the  mucus-secreting 
goblet-cell  it  can  be  inferred  that  they  consist  of  mucin,  or  some 
preparatory  substance,  which  is  extruded  from  the  cells  and  glands 
during  secretion. 
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PHARYNX  AND  ESOPHAGUS. 

The  pharynx  is  the  musculo-membranous,  funnel-shaped  sac, 
larger  above  than  below,  that  extends  from  the  under  surface  of  the 
skull  to  the  esophagus,  which  it  joins  at  the  cricoid  cartilage  in  front 
of  the  level  of  the  sixth  cervical  vertebra.  In  the  adult  it  is  about 
four  and  a  half  inches  long,  and  is  widest  in  its  transverse  diameter. 
It  is  composed  of  three  coats,  of  which  the  internal  mucous  is  soft,  red 
and  contains  many  mucous  glands.  This  membrane  is  continuous 
above  with  that  lining  the  Eustachian  tubes  and  the  posterior  nares, 
and  is  covered  by  ciliated  columnar  epithelium.  Below  the  nares, 
however,  this  epithelium  abruptly  changes  in  character  into  the 
squamous  form  which  lines  the  rest  of  the  cavity. 

The  fibrous  coat  gives  strength  to  the  pharynx,  serves  to  attach 
it  above  to  the  occipital  and  temporal  bones,  and  by  its  median  raphae 
gives  attachment  to  the  constrictor  muscles. 

The  muscular  coat  includes  the  superior,  middle  and  inferior 
constrictors,  which  muscles  are  concerned  in  deglutition.  When  this 
is  about  to  be  performed,  the  pharynx  as  a  whole  is  drawn  upward 
and  dilates  to  receive  the  bolus.  As  soon  as  the  morsel  is  received  in 
the  pharynx  the  bag  descends,  the  constrictors  contact  upon  it  con- 
veying it  downward  into  the  esophagus.  The  pharynx  also  acts  as 
part  of  the  respiratory  canal  and  in  the  modulation  of  the  voice, 
especially  in  the  production  of  the  higher  tones. 

The  esophagus,  or  gullet,  is  a  muscular  canal  about  23  centimeters 
(9  inches)  in  length  extending  from  the  pharynx  to  the  cardia  of  the 
stomach.  It  commences  at  the  upper  edge  of  the  body  of  the  sixth 
cervical  vertebra,  descends  in  front  of  the  spine  through  the  posterior 
mediastinum,  then  through  an  orifice  in  the  diaphragm  between  the 
left  vertical  edge  of  the  bodies  of  the  vertebra  and  the  central  tendon, 
and  terminates  at  the  cardia  opposite  the  tenth  dorsal  vertebra.  At 
its  commencement,  it  is  in  the  median  line  from  which  it  inclines  to 
the  left  down  to  the  root  of  the  neck  where  it  again  passes  to  the 
median  line  and  finally  deviates  for  the  second  time  to  the  left  as  it 
passes  forward  to  go  through  the  diaphragm.  Its  course  also  cor- 
responds to  the  natural  flexure  of  the  spine.  It  is  the  narrowest  part 
of  the  alimentary  canal,  and  is  smallest  at  the  lower  end. 

It  has  three  coats — an  external  muscular ;  a  middle  or  areolar ;  and 
the.  internal  or  mucous. 

The  muscular  coat  is  made  up  of  two  layers  of  muscular  fibers, 
mostly  of  the  striped  variety  above,  and  the  involuntary  below.  The 
fibers  of  the  external  layer  run  longitudinally;  the  internal,  circular 
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above   and   obliquely   below.     Between   them   are   found   groups   of 
ganglion  cells  in  plexus  formation  and  small  vessels. 

The  areolar  coat  loosely  connects  the  muscular  layers  with  the 
mucous  membrane.  It  supports  the  bodies  of  a  number  of  small 
racemose  glands,  and  a  plexus  of  nerves  which  connect  with  those 
between  the  muscular  planes. 

The  mucous  coat  lines  the  tube.  It  is  thick,  of  a  reddish  color 
above  and  much  paler  below.  It  is  disposed  in  longitudinal  folds 
which  disappear  on  distention  of  the  tube.  It  contains  numerous 
papillae,  some  muscular  fibers,  the  ducts  of  the  glands  in  the  areolar 
coat,  and  a  thick  layer  of  stratified  epithelium. 

It  is  important  to  note  that  the  epithelium  lining  the  entire  upper 
alimentary  canal,  from  the  lips  to  the  cardia,  is  of  the  stratified 
squamous  variety.  In  the  upper  respiratory  half  of  the  pharynx  are 
found  the  stratified  ciliated  columnar  variety  with  some  goblet-cells. 

The  nerves  of  the  esophagus  are  branches  from  the  pneumogas- 
tric  and  sympathetic.  Its  arteries  are  derived  above  from  the  thyroid 
axis  of  the  subclavian,  in  the  middle  zone  from  the  descending  aorta, 
and  below  terminals  from  the  gastric  branch  of  the  celiac  axis  of  the 
abdominal  aorta.  For  the  most  part  these  arteries,  with  their  veins 
run  in  a  longitudinal  direction  and  anastomose  with  each  other. 

THE  STOMACH. 

The  stomach  in  man  is  single ;  in  some  of  the  ruminating  animals 
It  is  compound.  It  is  situated  between  the  lower  end  of  the  esopha- 
gus and  the  beginning  of  the  first  part  of  the  duodenum,  and  is  the 
widest  part  of  the  alimentary  canal.  As  an  organ,  it  is  conically 
shaped,  presenting  its  largest  end  (fundus)  to  the  left,  and  the 
smallest  part  (pylorus)  to  the  right.  It  is  situated  high  in  the  left 
abdominal  cavity  occupying  with  the  spleen  practically  all  of  the  con- 
fines of  the  left  lower  ribs  below  the  diaphragm.  In  the  abdomen 
it  lies  in  the  left  hypochondriac,  epigastric,  and  occasionally  in  a 
small  part  of  the  right  hypochondriac  regions,  and  in  the  author's 
observation,  when  of  normal  size  and  position  and  when  standing,  in 
the  umbilical  region  down  to  the  umbilicus.  It  is  bounded  above  by 
the  diaphragm  and  liver ;  below,  by  the  small  intestine  and  transverse 
colon ;  in  front,  by  the  false  ribs  and  anterior  abdominal  walls ;  on  the 
left,  by  the  ribs;  on  the  right,  the  pyloric  end  reaches  to  the  gall- 
bladder; and  in  back,  by  the  spleen,  pancreas,  left  kidney  and  its 
suprarenal  body.  The  fundus  end  is  covered  by  the  lower  part  of  the 
left  lung  and  its  pleura,  and  the  left  lobe  of  the  liver  somewhat  covers 
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the  pyloric  region  in  front.  From  the  fact  that  the  fundus  and  the 
lesser  curvature  are  quite  invested  (left  lung  and  left  lobe  of  the 
liver),  palpation  of  these  regions  for  tumors  is  rendered  impossible, 
unless  the  stomach  has  descended  (gastroptosia),  or  the  growth  is 
very  large. 

The   stomach   is   maintained   in   its   position   by   a   ligamentous 
attachment  at  the  cardia ;  at  the  pylorus  by  the  descending  portion 


Fig.  1. — Anatomy  of  the  stomach  with  especial  r 
vessels  and  lymphatics.  The  arrows  indicate  the  dirC' 
flow.     (After  Mayo.) 

of  the  duodenum  which  is  fixed  to  the  spine,  and  also  by  the  lesser 
omentum  and  its  suspensory  ligaments,  which  are  all  parts  of  the 
peritoneum.  From  the  diaphragm  to  the  cardia  is  a  special  fold 
known  as  the  gastrophrenic  ligament,  which  is  the  most  fixed  point  of 
the  stomach  proper.  The  pyloric  extremity  and  the  greater  curvature 
are  the  most  movable  parts  of  the  organ.  The  lesser  omentum  fills 
in  the  space  between  the  phrenosplenic  ligament  on  the  left.  The 
anterior  and  posterior  surfaces  are  covered  by  peritoneum.  From 
the  greater  curvature  of  the  stomach  falls  the  apron  of  the  greater 
omentum,  which  is  continued  on  in  the  transverse  mesocolon. 
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The  arteries  of  the  stomach  are  the  gastric,  the  pyloric,  the  right 
gastro-epiploic  and  vasa  brevia  from  the  splenic.  These  vessels  pass 
to  the  stomach  in  the  region  of  the  curvatures  and  pass  through  the 
musculature,  mostly  at  right  angles  to  the  submucosa,  in  which  struc- 
ture they  run  in  larger  trunks  longitudinal  to  the  organ.  From  these, 
vessels  are  sent  into  the  mucosa,  which,  immediately  after  they  pass 
through  the  muscularis  mucosa,  spread  out  in  numerous  fork-like 
branches ;  from  these  fine  branches  is  formed  a  capillary  mesh  which 
surrounds  the  tubules.  From  these  capillaries  the  veins  arise,  but 
they  are  formed  mostly  from  a  fine-net  venous  plexus  situated  high  in 
the  mucosa.  These  venous  capillaries  pass  to  a  second  and  coarser 
transverse  plexus  which  embraces  the  muscularis  mucosa,  and  from 
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Fig.  2. — Outlines  of  the  normal  human  stomach. 

here  the  venous  blood  empties  into  larger-sized,  sacculated  trunks  in 
the  submucosa,  from  which  in  smaller  vessels  the  blood  passes 
through  the  muscularis  and  without  the  organ.  The  arrangement  of 
the  vessels  is  such  that  about  two-thirds  of  the  blood  sent  into  the 
organ  goes  to  the  mucosa.  The  arrangement  of  the  lymphatics  is 
much  the  same  as  the  veins. 

The  nerves  are  supplied  from  the  right  and  left  pneumogastric^ 
the  former  being  distributed  upon  the  back  and  the  latter  upon  the 
front  part  of  the  organ.  A  great  number  of  branches  from  the 
abdominal  sympathetic  (solar  plexus)  also  supply  the  walls  of  the 
organ. 

The  stomach  varies  considerably  in  size.  This  depends  upon  the 
degree  of  distention,  the  heii^ht  of  the  individual  (often  laro^er  in  tall 
persons),  sex  (smaller  in  women),  and  the  age  (larger  in  old  persons). 
When  filled,  the  adult  stomach  in  its  largest  diameter  (longitudinal) 
measures  from  25  to  30  centimeters,  its  widest  transverse  from  8  to  10 
centimeters,  and  at  the  pylorus  from  2  to  5  centimeters.    When  empty, 
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it  is  about  one-third  smaller  in  its  longitudinal  axis,  slightly  so  in  its 
transverse,  and  the  space  at  the  pylorus  is  obliterated  by  the  folds  of 
the  mucous  membrane  coming  in  contact.  The  capacity  of  the  stom- 
ach, according  to  Ewald,^  varies  between  250  and  1680  cubic  centim- 
eters. He  considers  a  capacity  of  1600  to  1700  cubic  centimeters  as 
the  normal  limit. 

For  the  purpose  of  location,  the  stomach  is  dividend  into  the  cardia, 
the  fundus,  the  body  or  intermediate  region,  the  antrum  pylori  or 
ampulla,  the  pylorus,  and  the  lesser  and  greater  curvatures.  The 
antrum  pylori  is  divided  from  the  body  by  a  line  of  separation  marked 
by  a  fissure  on  the  small  curvature  called  the  incisura  angularis,  and 
by  a  less  abrupt  turn  upward  in  the  large  curvature  (His^).  This 
pyloric  separation  is  an  important  point;  for  the  reason  of  the  angle 
that  the  pyloric  region  makes  with  the  body,  the  difference  in  the 
musculature,  the  macroscopic  and  microscopic  characteristics  of  the 
antrum  mucous  membrane,  and  the  fact  that  there  is  a  functional  dif- 
ference between  these  two  parts  of  the  stomach. 

The  cardia  marks  the  site  of  the  joining  of  the  esophagus  with 
the  stomach.  It  is  somewhat  funnel-shaped  with  the  large  end  down- 
ward. The  esophagus  is  inserted  in  the  stomach  between  the  fundus 
and  the  lesser  curvature,  at  a  point  about  2  centimeters  below  the 
diaphragm.  The  cardia  is  situated  slightly  to  the  left  of  the  median 
line  at  about  on  a  level  with  the  left  edge  of  the  ensiform  process  of 
the  sternum.  As  it  is  deep  and  completely  covered  by  the  left  lobe 
of  the  liver,  cardiac  growths  cannot  be  palpated  (unless  under 
exceptional  conditions  of  prolapse  or  when  having  extended  along 
the  lesser  curvature).  The  fundus  is  the  largest  part  of  the  stom- 
ach and  extends  to  the  left  of  the  cardia.  Its  upper  limits,  about 
5  to  8  centimeters,  mark  the  highest  point  of  the  organ,  and  this 
is  about  on  a  level  with  the  costal  cartilage  of  the  fifth  rib  in  the 
maxillary  line.  It  is  intimately  connected  with  the  diaphragm  by 
means  of  a  reflection  of  the  peritoneum  which  passes  from  the 
abdominal  surface  of  the  diaphragm.  It  lies  under  the  cover  of 
the  ribs  and  is  connected  posteriorly  with  the  spleen  by  the  gastro- 
splenic  omentum.  The  pyloric  end,  the  smallest  part  of  the  stomach, 
is  situated  on  a  plane  anterior  and  inferior  to  the  fundus  in  the  right 
sternal  line  and  about  5  centimeters  below  the  tip  of  the  ensiform. 
At  the  pyloric  orifice  it  joins  the  duodenum  at  which  site  there  is 
a  valve-like  formation  of  muscular  fibers  (the  pylorus).  The  pylorus 
is  higher  and  posterior  to  the  ampulla  and  lies  upon  trunks  of  the 
portal  vein  and  the  hepatic  artery.  Of  importance  from  a  practical 
standpoint   are   the    courses    of   the    two    curvatures.      The    greater 
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curvature  extends  downward  from  the  fundus  into  the  left  hypochon- 
drium,  and  descends  into  the  abdomen  in  a  continued  convex  line  from 
the  junction  between  the  ninth  and  tenth  ribs  to  a  point  (prone  posi- 
tion) in  the  median  line  about  1  centimeter  above  the  umbilicus 
in  women,  and  2  centimeters  in  men.  From  here  it  rises  upward 
to  the  right,  passes  beneath  the  liver  to  the  front  of  the  median 
surface  of  the  gall-bladder  and  terminates  at  the  pylorus.  The  lesser 
curvature  runs  from  the  cardia  to  the  pylorus,  extending  in  a  curved 
line  downward  and  slightly  inward,  at  about  the  left  line  of  the 
bodies  of  the  vertebra.  Then,  in  the  neighborhood  of  the  first  lumbar 
vertebra,  it  makes  a  sharp  turn  to  the  right  of  the  median  line  and  con- 
tinues a  course  fairly  parallel  to  the  greater  curvature  to  form  the 
upper  part  of  the  pylorus.  It  is  connected  with  the  under  surface  of 
the  left  part  of  the  liver  and  (important  to  note)  is  covered'  by  the 
anterior  margin  of  the  left  lobe  of  this  organ. 

The  normal  stomach  presents  a  wide  range  of  differences  in  its 
size,  position  and  connections.  When  distended,  the  greater  curva- 
ture is  elevated  and  carried  forward  so  that  the  anterior  surface  turns 
upward,  the  posterior  downward  and  the  entire  organ  presses  forward 
against  the  abdominal  wall.  At  the  same  time  the  fundus  pushes 
the  diaphragm  upwards,  contracting  the  chest  cavity  and  displacing 
the  heart;  hence  the  symptoms  of  dyspnea,  asthma,  palpitation, 
changes  in  the  pulse,  and  precordial  distress  complained  of  in  gastric 
disorders  when  large  amounts  of  gas  are  present.  When  empty,  it 
lies  against  the  back  of  the  abdomen  removed  from  the  front  walls. 
On  deep  inspiration  it  descends  to  or  a  little  below  the  umbilicus; 
and  on  expiration  it  ascends  again.  On  contractions  of  the  abdominal 
muscles,  such  as  in  straining  at  stool,  vomiting  and  retching,  the 
pyloric  end  and  part  of  the  body  ascends,  but  the  fundic  extremity 
remains  quite  fixed. 

The  stomach  consists  of  four  layers  of  component  structures — the 
glandular,  the  areolar,  the  muscular,  and  the  serous. 

The  glandular  layer,  tunica  propria,  or  erroneously  called 
mucous  membrane  (because  its  form  of  structure  and  function  are  to 
secrete  gastric  juice  rather  than  mucus),  is  divided  on  its  free  surface 
into  a  large  number  of  lattice-like,  polygonal,  or  hexagonal  folds  by 
slight  ridges.  This  honey-combed  appearance  (etat  mammelone)  is 
made  to  provide  for  a  very  rich  glandular  apparatus.  At  the  bases  of 
the  alveoli,  which  vary  from  i,4oo  to  ^^oo  oi  an  inch  in  diameter,  are 
seen  the  orifices  of  the  gastric  tubules  which  are  situated  perpen- 
dicularly side  by  side  throughout  the  entire  glandular  membrane. 
The  membrane  itself  is  soft  and  pulpy  and  of  a  pinkish-gray  color; 


Photomicrograph  of  a  vertical  section  of  a  normal  human  stoinacli, 
shoiving  the  component  structures.  A,  The  tunica  propria  or  the  glandular 
layer.  li.  The  muscularis  mucosa.  C  The  siibnincosa.  The  foregoing 
structures  comprise  the  mucosa.  D,  The  circular  muscular  liliers.  H.  The 
longitudinal  muscular  fibers.  These  comprise  the  muscularis.  /-,  The  peri- 
toneum or  serous  layer.     X  30. 
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during  gastric  digestion,  because  of  the  greater  quantity  of  blood  in 
the  superficial  plexuses  around  the  alveoli,  it  becomes  a  much  deeper 
red.  It  is  thickest  at  the  pylorus  and  thinnest  at  the  fundus.  From 
left  to  right  run  larger  ridges  (rugse)  which  flatten  out  when  the  organ 
is  distended. 

The  epithelium  covering  the  membrane  and  down  into  the  ducts  of 
the  glands  is  of  the  columnar  variety.  The  cardia  marks  the  end  of 
the  squamous  type  found  above;  and  throughout  the  stomach  and 


Fig.  3.— Photomicrograph  of  the  epithelium  of  the  normal  human 
stomach,  showing  the  columnar  cells  which  line  the  organ  and  the  infundi- 
buta  of  the  gastric  tubules.  In  the  connective  tissue  on  each  side  of  the 
center  are  seen  portions  of  the  gastric  tubules.     X  800, 

intestines  the  lining  cells  are  cylindrical  in  form.  Aside  from  these 
cells  recent  investigations  have  shown  the  presence  of  a  type  of  cell 
with  a  cuticular  border  line  like  those  commonly  found  in  the  intes- 
tines. In  the  locations  where  these  cells  are  found  are  also  found  the 
cup-shaped  goblet  or  beaker-cells,  which  at  one  time  were  considered 
as  formed  by  a  pathological  inclusion  of  mucus  in  the  cylindrical  cells 
separating  the  cell-body  in  the  center;  Ad.  Schmidt,'  and  P.  Hari* 
have  proven  them  to  be  normal  cells.  Boas^  divides  the  cylindrical 
cell-body  into  the  superficial  or  mucous  portion  and  the  basal  or  proto- 
plasmic portion;  in  the  latter  is  situated  the  nucleus.     These  cells 
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secrete  gastric  mucus  and  during  the  process  of  secretion  these  two 
parts  of  the  cell  stain  differently. 

The  main  bulk  of  the  glandular  layer  is  made  up  by  the  gastric 
glands  or  follicles.  These  tubules  lie  side  by  side,  with  usually  frotn 
four  to  sixteen  openings  into  the  base  of  a  common  exit  for  all. 
According  to  Sappey,  there  are  about  five  million  of  these  follicles  in 
the  stomach.  These  tubules  extend  from  the  pits  of  their  alveoli  to 
the  muscularis  mucosa,  a  thin  layer  of  unstriped  muscle-fiber  at  their 


Fig.  4. — Section  through  the  glandular  lay 
the  human  stomach,  showing  the  openings  of  a 
less  regular  arrangement  of  the  gastric  tubules 
or  fundus  of  the  stomach.    X  70. 


number  of  glands  and  the 
than  is  found  in  th;  body 


bases  and  the  contractions  of  which  serve  to  express  the  contents  of 
the  follicles  during  digestion.  Just  above  this  muscular  layer  the 
glands  are  divided  into  numerous  branches.  At  the  fundus  the  glands 
are  less  numerous,  shorter  and  more  regularly  placed,  and  are  called 
the  gastric  or  glandular  follicles.  As  they  approach  the  pylorus,  and 
at  it,  they  become  more  convoluted,  coiled,  more  thickly  set,  are 
longer  and  are  called  the  pyloric  fjlands.  In  this  locntion  they  form 
the  transition  from  the  simple  follicle  of  the  fundus  and  the  body  to 
the  convoluted  glands  of  Brunner  which  lie  immediately  below  the 
pylorus  (Watney).     Thus  two,  and  sometimes  three,  kinds  of  glands 
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are  distinguished — the  fundic,  pyloric  and  cardiac.  The  cardiac 
glands  are  found  around  the  cardia  and  are  not  very  definite  (Haane"). 

In  their  histological  structure  the  glands  present  differences  that 
doubtless  prove  that  their  secretions  are  different  in  various  parts  of 
the  stomach.  This  is  observed  mostly  in  the  variety  of  glands  and 
number  of  three  types  of  cells  that  are  found  in  them,  the  cylindrical, 
the  chief  or  central,  and  the  acid  or  parietal. 

The  cylindrical  cells  line  the  pit  of  the  gland  and  are  a  continua- 


Fig,  5. — Photomicrograph  of  a  transverse  section  through  the  gastric 
tubules  of  the  normal  human  stomach  about  two-thirds  the  distance  down 
from  the  infundibula  of  the  glands.  The  rosette  of  cells  in  the  tubules  are 
the  central  or  peptic  cells.  At  the  outer  edges  of  these  groups  are  plainly 
noted  the  larger  parietal  or  acid  cells.  The  lower  half  of  the  specimen  is 
composed  mostly  of  connective  tissue.  Stained  with  hematoxylin  and 
eosin.     X  stbout  350. 


tion  of  those  on  the  free  surface.  In  the  alveoli,  however,  they  become 
more  cuboidal  in  shape  and  are  shorter  as  the  summit  of  the  secreting 
part  of  the  follicle  is  reached.  Here  and  there,  in  an  irregular 
formation,  a  short  spear-pointed  projection  extends  from  some  of  the 
cylindrical  cells  into  the  lumen  of  the  duct. 

The  second  type  of  cell,  the  chief  or  central,  is  a  pyramidal  or 
irregularly  cuboidal  cell  with  a  finely  granular  protoplasm  and  a  well- 
defined  dark  staining  nucleus  situated  near  its  proximal  border.  The 
protoplasm  of  these  cells  stains  very  poorly  with  the  aniline  stains 
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and  does  not  show  a  well-defined  body  even  in  the  fresh  state.  Occa- 
sionally in  atrophic  gastritis  these  cells  can  be  made  out  in  the  wash 
water  (Bassler^).  Heidenhain  has  shown  that  they  are  almost  clear 
and  transparent  in  the  fasting  state,  and  that  they  become  somewhat 
cloudy  and  granular  during  digestion.  They  are  held  to  be  the 
sources  of  the  pro-enzyme,  pepsinogen,  and  they  are  the  preponderat- 
ing cell  in  the  stomach. 

The  acid,  parietal,  or  oxyntic  cells,  are  found  in  fewer  numbers 
than  the  above,  and  are  usually  situated  between  the  central  cells  and 
the  frame  structure  of  the  tubules  (border  cells).  These  are  usually 
found  rounded,  oval-shaped  or  irregularly  triangular  with  rounded 
bases.  They  take  up  aniline  stains  readily,  display  a  stippled  body 
(Bassler®),  and  a  well-defined  spherical  nucleus  near  the  center  of 
the  protoplasm.  They  are  found  in  largest  numbers  about  the 
neck  and  upper  part  of  the  body  of  the  glands,  and  in  the  fundic 
glands  they  protrude  into  the  lumen  of  the  tubules.  Heidenhain 
believes  that  they  are  the  sources  of  the  hydrochloric  acid  content  of 
the  gastric  juice,  although  Frankel®  and  Klug^®  claim  in  addition 
that  they  assist  in  the  elaboration  of  pepsinogen  also.  In  the  author's 
opinion  this  has  a  tenable  basis,  but  only  in  the  way  of  a  direct  stimu- 
lant to  the  activity  of  the  other  enzyme-producing  cells. 

During  digestion  these  cells  swell  quickly  (likewise  the  central,  but 
not  to  the  same  relative  extent)  and  return  to  their  original  size  shortly 
after  the  full  secretion  of  gastric  juice;  while  the  central  cells  do  not 
assume  their  former  appearance  and  size  for  quite  a  few  hours 
afterward. 

It  is  well  known  that  the  glandular  tubules  of  the  pyloric  region 
contain  only  central  cells  (producing  only  ferments),  while  the  gland 
tubules  of  the  fundus  contain  both  the  acid  and  central.  Heidenhain 
has  shown  that  the  secretion  of  the  fundus  (and  no  doubt  to  a  less 
extent,  in  the  acid  way,  those  in  the  body)  contain  both  acid  and 
pepsin,  while  that  from  the  pylorus  was  alkaline  and  contained 
only  the  proferments.  It  has  been  found  by  Golc^c  that  microscopic 
canaliculi  extend  from  the  acid  cells  (running  between  the  central) 
into  the  lumen  of  the  gland. 

The  areolar  coat  consists  of  loose,  filamentous  areolar  tissue 
running  longitudinally  and  connecting  the  glandularis  with  the 
internal  muscular  layer.  It  serves  as  a  cushion  for  the  glands  and 
supports  the  blood-vessels  previous  to  their  distribution  to  the  tubules 
(vascular  coat).  This  coat  also  contains  some  elastic  fibers,  and  here 
and  there  small  collections  of  fat  cells.  It  supports  above  the 
muscularis  mucosae  which   is  composed  of  two  or  three   layers    of 


Schematic  figure,  showing  the  three  layers  of  fibers  that  make  up  the 
muKutiris  of  the  human  stomach.  Yellow,  the  longitudinal  (external). 
Black,  the  circular  (middle).    Red,  the  oblique  (internal). 
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smooth  muscle  bundles  which  run  in  various  directions  giving  off- 
shoots upward  to  the  bottoms  of  the  glands. 

The  muscular  coat  consists  of  three  sets  of  unstriped  muscle 
fibers— the  longitudinal,  circular,  and  oblique. 

The  longitudinal  are  the  most  superficial,  and  are  continuous 
with  the  longitudinal  fibers  of  the  esophagus  radiating  in  a  stellate 
manner  from  the  cardia.  They  are  most  distant  along  the  curvatures, 
presenting  a  denser  formation  along  the  lesser.  At  the  pyloric  end 
they  present  a  thickened  band  (ligamenta  pylorica)  from  which  they 
continue  in  the  longitudinal  fibers  of  the  small  intestine. 

The  middle  layer  is  composed  of  circular  fibers  which  form  a 
uniform  covering  over  the  entire  extent  of  the  stomach.  At  the 
pylorus  they  thicken,  forming  the  pyloric  sphincter,  and,  projecting 
into  the  lumen  with  a  few  fibers  from  the  longitudinal,  form,  with  a 
thickened  fold  of  mucosa,  the  pyloric  valve.  The  cardia  has  no 
distinct  sphincter.  Thus,  the  sphincter  pylori  is  firmly  contracted 
during  digestion,  but  gas  and  fluids  can  readily  escape  through  the 
cardiac  orifice. 

The  oblique  fibers  are  limited  chiefly  to  the  cardiac  end  of  the 
stomach  where  they  decussate  in  various  directions  in  rather  a  thick 
layer  around  the  cardia,  making  possible  a  tonic  closing  of  this 
orifice.  They  are  continuous  with  the  circular  fibers  of  the  esophagus 
and  are  the  most  internal  of  the  three  muscular  planes. 

The  serous  or  peritoneal  coat  completely  covers  the  outside  of 

the  stomach  excepting  for  a  triangular  space  at  the  lesser  and  greater 

curvatures  through  which  the  nutrient  vessels  and  nerves  run.    Begin- 

"'ngatthe  under  surface  of  the  liver  (the  transverse  fissure)  and  from 

that  to  the  left  of  the  diaphragm  and  esophagus,  the  two  layers  of  the 

^^sser  omentum  pass  downward  to  the  lesser  curvature.     From  this 

point  they  pass  separately  over  the  anterior  and  posterior  surfaces  of 

the  stomach  ending  below  in  a  long  apron  (greater  omentum)  which 

covers  the  front  of  the  intestines  and  is  reflected  back  to  enclose  the 

colon  and  form  the  transverse  mesocolon  which  is  firmly  attached  to 

the  vertebral  column.    The  back  wall  of  the  stomach  is  part  of  the 

boundary  of  the  lesser  peritoneal  cavity ;  the  front,  part  of  the  greater. 

This  is  an  important  fact  to  remember  in  connection  with  the  early 

diagnosis  of  collections  resulting  from  perforations  of  the  stomach 

in  the  posterior  wall. 

THE  INTESTINES. 

The  small  intestine  begins  at  the  pylorus  and  terminates  at  the 
head  of  the  large  intestine.     It  is  a  continuous  tube  about  5.7  meters 
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(twenty-two  feet)  in  length  which  is  thrown  into  many  convolutions, 
occupies  the  middle  and  lower  parts  of  the  abdomen,  and  is  widest  at 
its  beginning  from  which  it  gradually  tapers  down  to  its  end.  For  the 
purpose  of  description  it  is  divided  into  the  duodenum,  the  jejunum, 
and  the  ileum. 

The  duodenum  is  the  beginning  25  or  30  centimeters  (ten  or 
twelve  inches)  beyond  the  pylorus  and  is  the  widest  and  most  fixed 
part  of  the  small  intestine.  It  describes  a  horseshoe  course  around  the 
head  of  the  pancreas  and  is  divided  into  an  ascending  portion,  which  is 
freely  movable  (having  part  of  the  lesser  omentum)  and  runs  close 
to  the  liver  and  gall-bladder;  a  descending  portion,  which  is  firmly 
fixed  to  the  vertebra  and  pancreas  (peritoneum  only  in  front)  and 
ending  at  about  the  third  lumbar  vertebra  in  front  of  the  right  kidney 
and  contains  the  orifice  of  the  common  bile  and  pancreatic  ducts 
(ductus  communis  choledochus)  ;  and  the  last  or  transverse  portion, 
which  swings  to  the  left  from  the  descending  at  about  the  level  of  the 
third  lumbar  vertebra,  is  the  longest  and  narrowest  part  of  the 
duodenum  and  is  crossed  by  the  superior  mesenteric  vessels  (which 
exit  between  it  and  the  under  line  of  the  pancreas,  which  it  closely 
adjoins),  and  finally  it  ends  in  the  jejunum. 

The  Jejunum. — At  the  point  where  the  small  intestine  receives 
a  complete  investment  of  peritoneum  the  jejunum  begins.  Its  length 
corresponds  to  the  upper  two-fifths  of  the  small  intestine  below  the 
duodenum ;  the  ileum,  the  lower  three-fifths.  Its  convolutions  are 
confined  chiefly  to  the  umbilical  and  left  iliac  regions.  The  jejunum 
is  between  the  duodenum  and  ileum  in  size,  is  very  vascular,  and  its 
walls  are  quite  thick. 

The  ileum  is  very  convoluted,  and  its  coils  lie  in  the  umbilical 
right  iliac  and  sometimes  in  the  pelvic  region  (enteroptosia).  Its 
coats  are  thinner  and  not  so  vascular  as  those  of  the  jejunum,  and  it 
joins  with  the  cecum  forming  the  ileocecal  valve. 

The  large  intestine  continues  the  canal  from  the  end  of  the 
ileum  (cecum),  ascends  to  the  under  surface  of  the  liver  and  gall- 
bladder (ascending  colon),  turns  to  the  left  (hepatic  flexure),  runs  a 
sagging  transverse  course  across  the  abdomen  a  little  above  the 
umbilicus  (transverse  colon),  turns  downward  beneath  the  lower  edge 
of  the  spleen  (splenic  flexure),  runs  downward  (descending  colon) 
and  finally  terminates  in  the  upper  part  of  the  rectum  (sigmoid).  It 
is  about  l.S  meters  (five  feet)  long  and  is  much  wider  than  the  small 
intestine. 

The  small  and  large  intestines,  like  the  stomach,  have  four  coats 
— the  serous,  muscular,  areolar  and  mucous. 
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The  external,  or  serous,  is  the  peritoneal  investment  and  serves 
the  purpose  of  lubricating  and  keeping  moist  their  external  surfaces 
so  as  to  facilitate  their  movements.  The  muscular  coat  consists  of 
two  layers — an  outer  longitudinal,  and  an  inner  circular.  The  circular 
fibers  are  the  thicker  and  more  distinct.  Their  purpose  is  to  advance 
the  contained  foods  onward  by  a  vermicular  and  peristaltic  movement : 
the  circular  fibers  stripping  the  canal,  while  the  longitudinal  ones 
dilate  and  draw  it  upward  over  the  passed  chyme.  There  is  a 
ganglionic  plexus  of  nerve-fibers  between  the  muscle  layers  in  the 


Fig.  6. — Section  through  the  raucous  membrane  of  an  injected  speci- 
men of  human  intestine  (jejunum),  showing  the  villi  with  the  central  spiral 
vessels  and  the  vascular  mesh  or  cone.  All  the  dark  lines  represent  blood- 
vessels filled  with  the  injection  mass.    X  70. 

small  intestine  (Auerbach's  plexus),  and  a  secondary  plexus  inside 
of  the  circular  fibers  (Meissner's  plexus).  The  areolar  coat  joins  the 
muscular  to  the  lining  membrane,  contains  the  vessels  before  they 
pass  to  the  glandular  and  absorbing  membrane  and  a  large  network  of 
lymphatic  vessels,  and  the  Meissner  plexus  of  nerves. 

The  internal  coat  of  the  small  intestine  has  a  shaggy  or  velvety 
appearance  due  to  the  numerous  villi  which  stud  its  surface.  It  is  of 
a  reddish  color,  deeper  above  than  in  the  ileum  where  it  is  also  the 
thinnest.  It  is  lined  by  cylindrical  epithelium,  and  at  the  alveolar 
ends  of  the  glands  is  a  fine  plane  of  unstriped  muscular  fibers  (mus- 
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cularis  mucosae).  The  membrane  supports  small  effaceable  folds 
(rugae)  and  permanent  ones  which  cannot  be  obliterated  on  even 
extreme  distention  (valvulae  conniventes).  These  latter,  the  valvular 
conniventes,  are  crescentic  projections  placed  transversely  to  the 
axis  of  the  bowel.  They  serve  to  increase  the  absorption  surface  to 
which  the  food  is  exposed. 

The  villi,  peculiar  to  the  small  intestine,  are  conical-shaped  pro- 
jections of  the  membrane  of  from  0.5  millimeter  to  0.7  millimeter  long. 
They  consist  of  a  prolongation  of  the  membrane,  inclosing^  a  network 
of  blood-vessels,  one  or  more  lymphatic  vessels  (lacteals),  a  few 
plain  muscular  fibers  and  a  general  building  structure  of  lymphoid 
tissue.  Filaments  from  the  Meissner  plexus  form  arborizations 
throughout  their  structure.  An  arterial  twig  from  the  areolar  coat 
mounts  a  spiral  course  through  them  branching  into  a  meshwork 
of  capillaries  at  their  exposed  surface. 

The  lacteal  radicle  lies  in  the  center  of  the  villus  with  the  small 
blood-vessels.  Sometimes  a  villus  contains  two  of  these  absorbing 
vessels  but  in  the  human  being  rarely  more  than  that.  The  radicle 
consists  of  a  delicate  layer  of  flattened -epithelium  with  a  few  fine 
filaments  of  plain  muscular  fibers  running  longitudinal  to  them 
(Briicke).  These  fibers  cause  the  interesting  movements  of  the  villi 
which,  as  Cannon  has  shown,  are  directly  influenced  by  the  emotions 
and  sensations  of  distress  and  pain.  In  addition  to  the  columnar 
epithelial  cells  of  the  villus,  under  which  there  is  a  large  collection 
of  leucocytes  during  digestion  and  absorption,  are  also  found  numer- 
ous goblet-  or  beaker-cells.  These  villus  epithelial  cells  are  the 
principal  agents  in  the  process  of  the  absorption  of  food  materials 
from  the  gut.  This  is  proved  by  the  presence  of  fatty  substances  in 
their  structure,  although  the  other  products  of  digestion  (peptones, 
maltose  and  salts)  have  as  yet  not  been  conclusively  proved  to  be 
present  in  them.  Ilemmeterii  suggests  that  the  large  amount  of 
lymphoid  tissue  in  the  lower  part  of  the  small  intestine  seems  to  be 
related  to  absorption  in  those  locations. 

Two  kinds  of  true  secreting  glands  are  found  in  the  intestines — 
the  glands  or  crypts  of  Licberkuhn,  and  the  glands  of  Brunner.  There 
are  also  present  two  varieties  of  lymph  follicles — the  solitary,  and  the 
collected  (Peyer's  patches). 

The  follicles  or  glands  of  Lieberkiihn  are  tubular  pits  lined  with 
columnar  epithelium  and  open  between  the  bases  of  the  villi.  They 
are  present  throughout  all  of  the  intestines  (large  and  small), 
and  extend  vertically  through  the  depth  of  the  mucosa.  In  the  duo- 
denum   alone    are    seen    an    additional    type    of   glands    (glands    of 
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Brunner).  These  resemble  those  found  in  the  pyloric  region  of  the 
stomach,  excepting  that  in  the  intestine  they  are  more  divided  and 
sink  deeper  through  the  mucosa  and  often  into  the  areolar  tissue. 
They  are  of  the  racemose  variety,  and  open  either  between  the  Lieber- 
ktihn  follicles  or  into  their  bases. 

The  solitary  glands  are  scattered  throughout  the  entire  intestine, 
and  are  found  most  abundantly  in  the  ileum.  The  agminated  glands 
(Payer's  patches)  arc  large,  oval  lymph  follicles,  held  together  by 
adenoid  tissue.     They  are  found  best  developed  in  the  ileum,  where. 


sttlion  of  one  of  the  agminated  glands 
,  „  1  dog,  showing  the  gland  structure,  the 

blind  opening,  and  the  follicular  glands  (Lieberkuhn)  in  the  mucosa.     X  70. 

if  they  are  placed  high  in  the  areolar  tissue,  they  cause  a  pitting  of  the 
mucosa. 

The  blood-vessels  of  the  intestines  follow  the  arrangement  of 
those  found  in  the  stomach.  They  pierce  the  muscular  coats,  supply 
these  tissues,  then  enter  the  areolar  tissue  or  submucosa  and  form  a 
wide-meshed  network.  Surrounding  the  follicles  is  a  netting  of  fine 
capillaries,  which,  just  beneath  the  epithelium,  form  a  surface  network 
from  which  the  veins  arise  which  collect  to  form  larger-sized  vessels 
in  the  submucous  areolar  tissue.  The  arteries  of  the  small  intestines 
are  all  the  branches  of  the  superior  and  inferior  mesenteries,  ft  has 
been  computed  that  during  digestion  these,  with  those  of  the  colon, 
are  capable  of  taking  up  one-third  of  the  blood  in  the  human  body. 
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The  lymph  vessels  begin  in  the  lacteals  where  they  arise  from  a 
blind  pouch  in  the  summit  of  the  villi.  From  here  they  descend  in 
the  septum  between  the  glands  to  the  lymphatic  mesh  over  the 
muscularis  mucosa.  Here  they  join  with  larger  vessels  in  the  sub- 
mucosa,  and  from  this  out  are  supplied  with  valves.  They  continue 
through  the  muscular  coats  and  then  run  between  the  two  peritoneal 
layers  of  the  mesentery  to  the  receptaculum  chyli,  which  is  the  lower- 
most point  of  the  thoracic  duct  situated  opposite  the  first  and  second 
lumbar  vertebrae. 

The  nerves  of  the  intestines  are  supplied  from  the  mesenteric 
plexus  of  the  sympathetic  which  plexus  receives  branches  from  the 
celiac  plexus,  semilunar  ganglion,  and  also  the  pneumogastric. 
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CHAPTER  11. 
Physiology  and  Chemistry, 


THE  SENSE  OF  TASTE  AND  RELATIVE  SENSE 

OF  SMELL. 

The  sense  of  taste  acts  as  a  guide  to  the  individual  in  the  choice 
of  foods,  lends  to  mastication  a  sense  of  pleasure,  and  reflexly  stimu- 
lates the  secretion  of  the  saliva. 

The  end-organs  of  taste  have  a  rather  wide  distribution.  The 
most  sensitive  regions  are  the  tip,  the  edges  and  the  back  portion  of 
the  tongue  particularly  around  the  circumvallate  papillae.  The  sense 
is  also  found  present  in  the  soft  palate,  epiglottis,  and  in  the  upper 
part  of  the  larynx.  In  the  latter  location,  it  may  be  looked  upon  in 
the  light  of  a  protection  to  the  entrance  of  foods  or  fluids  into  the 
larynx. 

All  authorities  have  agreed  that  the  lingual  nerve,  a  branch  of  the 
fifth  cranial,  supplies  taste  as  well  as  sensory  fibers  to  the  anterior 
two-thirds  of  the  tongue,  and  that  the  glossopharyngeal  presides  over 
the  posterior  one-third  and  the  adjacent  structures;  but  as  to  where 
these  nerves  obtain  their  special  sense  fibers  is  still  debatable.  It 
has  been  conclusively  shown  that  the  lingual  obtains  these  fibers 
from  the  seventh  cranial  through  its  chorda  tympani  branch,  and  it 
is  probable  that  those  in  the  glossopharyngeal  come  through  direct  or 
from  the  ganglion  petrosum  high  in  its  course.  Some  authors 
believe  that  the  taste  fibers  of  both  nerves  are  supplied  by  com- 
municating branches  from  the  Gasserian  ganglion  of  the  fifth,  but 
Cushingi  as  a  result  of  the  complete  removal  of  this  ganglion  in 
thirteen  instances  proves  against  this  contention.  He  has  shown 
that  in  no  case  did  the  removal  of  this  ganglion  destroy  the  sense  of 
taste  in  the  posterior  part  of  the  tongue  (glossopharyngeal).  Thus 
we  may  believe  that  the  taste  fibers  of  this  part  go  directly  through 
the  nerve  and  the  petrosal  ganglion  into  the  brain  with  the  roots  of 
the  nerve  to  terminate  finally  in  its  sensory  nucleus  in  the  medulla. 
He  has  also  shown  that  the  disturbance  of  the  sense  of  taste  in 
the  anterior  two-thirds  of  the  tongue  (lingual)  following  the  removal 
of  the  semilunar  ganglion  was  not  a  permanent  condition.    It  would 
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thus  seem  that  the  older  views  of  importance  (in  taste)  given  to  the 
trigeminus  and  its  ganglion  were  not  entirely  true,  and  that  the  fibers 
that  course  in  the  lingual  from  the  chorda  tympani  run  through  the 
geniculate  ganglion  (seventh),  and  from  this  enter  the  brain  with 
the  fibers  of  the  portio  intermedia  of  that  nerve  as  well  as  some  fibers 
from  the  ganglion  of  the  fifth;  because  a  partial  sense  of  taste  may 
be  present  in  paralysis  of  the  seventh. 

It  has  been  shown  that  the  appreciation  of  bitter  substances  is 
most  marked  at  the  back  of  the  tongue ;  sweet  and  salty  substances  at 
the  tip ;  and  acids  on  the  border.  That  the  possibility  of  the  apprecia- 
tion of  these  tastes  is  not  confined  solely  to  these  locations  can  easily 
be  proved  by  personal  experiment  with  different  tasting  solutions. 

It  is  of  some  importance  to  remember  that  the  sense  of  taste  can  be 
stimulated  by  substances  dissolved  in  the  blood  (sweet  taste  in  diabetes  and  bitter 
taste  in  jaundice),  by  gases  and  fluids  regurgitated  from  the  stomach  (abnormal 
gastric  fermentation,  gastric  stagnation,  hyperchlorhydria,  gastroduodenal 
catarrh).  The  conditions  of  the  general  body  or  the  tongue  itself  may  impair 
or  render  absent  the  taste-sense  (ageusia).  This  may  be  noted  in  convalescence 
from  the  continuous  fevers,  in  paralysis  of  the  glossopharyngeal  and  facial 
nerves,  trigeminal  disease,  basal  meningitis,  hysteria,  tumors,  injuries,  and  the 
catarrhal  changes  in  the  mouth  incident  to  coryza,  polypus  and  atrophic  rhinitis. 
In  the  debilities  and  nose  affections  (sometimes  in  hysteria)  it  is  usually  bilat- 
eral and  general.  Purely  subjective  perversions  (parageusia)  are  strongly  sug- 
gestive of  hysteria,  but  may  be  hallucinations  of  the  insane  or  an  aura  of 
epilepsy.  Certain  drugs,  such  as  the  bromides  and  iodides,  may  also  give  rise 
to  abnormal  taste  sensations. 

That  the  sense  of  smell  plays  an  important  part  in  the  taste  of  substances  taken 
into  the  mouth  is  a  matter  of  daily  observation  in  the  use  of  condiments  and 
the  character  and  preparation  of  foods  an  individual  employs.  The  olfactory 
sense  was  spoken  of  by  Kant  as  "taste  at  a  distance,"  and  there  is  no  doubt 
that  the  desire  for  and  zest  of  certain  food-substances  are  materially  enhanced 
in  this  way,  and  that  these  odorous  attributes  are  of  considerable  value  in  a 
practical  way  in  the  feeding  of  the  undernourished.  Much  of  the  flavor  of 
fruits,  the  bouquet  of  wines,  certain  vegetables,  skilfully  savored  purees  and 
sauces  on  meats,  and  so  forth,  lose  much  of  their  zest  when  taken  with  the 
nostrils  held.  Time  and  again  in  practice,  it  proves  desirable  to  relieve  recovering 
patients  from  the  ennui  and  tastelessness  of  a  hospital  menu,  and  sometimes  even 
a  change  from  their  own  home  cooking  by  placing  them  under  different  conditions. 

MASTICATION,   INSALIVATION,   DEGLUTITION, 

AND   BUCCAL   SECRETION. 

Mastication  is  an  entirely  voluntary  act  although  it  usually  takes 
place  in  a  habitual  way  without  the  exercise  of  the  will.  The  rather 
loose  articulation  of  the  lower  jaw  with  the  skull  permits  of  a  wide 
variety  of  movements,  and  in  the  production  of  these,  the  masseter. 
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temporal  and  internal  pterygoids  raise  the  jaw;  the  digastric,  the 
mylohyoid  and  the  geniohyoid  depress  it;  and  the  external  ptery- 
goids, when  acting  singly,  control  the  lateral  movements.  The 
grinding  movements  employed  in  the  mastication  of  foods  between 
the  molars  are  produced  by  a  combination  of  the  various  muscles.  At 
the  same  time  the  movements  of  the  tongue  pass  and  hold  the 
food  between  the  teeth  while  the  inner  wall  of  the  cheeks  and  lips 
prevent  it  from  going  too  far  outside  of  the  teeth  line.  Finally,  the 
tongue  is  the  all-important  organ  in  gathering  the  food  into  shape  and 
position  for  the  act  of  swallowing. 

During  the  act  of  macerating  and  comminuting,  the  food  comes 
in  contact  with  the  first  digestive  secretion — the  mixed  saliva,  from 
the  salivary  glands,  which  have  a  direct  connection  with  the  taste 
fibers,  and  the  numerous  mucous  glands  about  the  mouth.  This 
secretion,  in  addition  to  its  digestive  action  on  the  starches,  serves 
also  in  the  important  functions  of  moistening  the  foods  and  adding 
mucin  so  as  to  render  it  suitable  for  swallowing.  By  dissolving  dry 
and  solid  foods  it  provides  a  most  important  duty  in  stimulating  the 
taste  sensations,  which,  as  Pawlow  has  shown  even  in  the  dog  that 
bolts  his  food,  is  an  essential  step  to  the  secretion  of  the  gastric 
juice. 

While  the  exact  method  of  action  by  which  the  secretion  is 
brought  about  is  still  on  debatable  ground  among  physiologists,  there 
is  little  doubt  that  it  is  retlexly  and  quickly  stimulated  in  the  hungry 
by  the  taste  and  even  by  the  mere  sight  or  thought  of  food.  That 
the  presiding  center  for  this  in  the  human  being,  which  no  doubt  is 
located  in  the  medulla,  can  also  be  unfavorably  affected  by  inverse 
influences,  such  as  fear,  embarrassment  and  anxiety,  was  plainly 
shown  in  one  of  my  patients,  who,  as  a  result  of  a  severe  mental  shock, 
suffered  from  a  continually  dry  mouth  and  throat,  had  practically  no 
salivary  secretion  during  the  mastication  of  her  meals,  and  was  com- 
pelled to  take  fluids  for  three  days,  after  which  time  when  the  mental 
strain  was  abated  the  secretion  quickly  re-established  itself. 

Pure  saliva  is  a  colorless,  opalescent  fluid  of  a  weakly  alkaline 
reaction  (indicator  methyl-orange),  with  a  specific  gravity  of  about 
1.003.  It  has  been  computed  that  about  1500  grammes  are  secreted  per 
diem.  The  most  important  constituents  are  a  diastatic  enzyme 
known  as  ptyalin,  mucin,  maltose,  traces  of  protein,  sulphocyanide 
of  potassium,  carbon  dioxide,  and  a  variety  of  inorganic  salts  of  which 
the  carbonates  are  particularly  abundant  (the  morphological  elements 
of  the  saliva  are  described  further  on). 

The  important  constituent  of  the  saliva  is  the  enzyme  ptyalin,  or 
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salivary  diastase.  Its  action  is  energetic  upon  the  starches  which  it 
converts  into  sugar  and  dextrin  by  a  hydrolytic  process  in  which  the 
starch  takes  up  water  and  undergoes  a  cleavage  into  simpler  mole- 
cules. Thus  is  evident  the  practical  value  of  cooking  vegetable  foods 
in  the  way  of  preparatory  hydrolysis.  The  power  of  the  ptyalin  can 
easily  be  demonstrated  on  one's  self  by  holding  a  little  boiled  starch 
or  boiled  potato  in  the  mouth  for  a  few  moments  and  then  testing 
same  with  Fehling's  solution,  when  it  will  be  seen  that  the  solution 
is  more  or  less  reduced  by  the  presence  of  sugar. 

It  is  true  that  the  amount  of  starch  conversion  in  the  mouth  from 
the  saliva  is  small,  and  also  that  its  diastatic  action  is  quickly 
stopped  by  the  free  acid  of  the  stomach  (Chittenden  has  shown  that 
0.(X)3  per  cent,  of  hydrochloric  acid  is  sufficient  to  arrest  the  action  of 
the  enzymes  and  there  normally  is  more  than  that  proportion  in  the 
gastric  juice),  and  that  there  is  no  absorption  of  any  of  the  end- 
products  of  starch  before  the  stomach  is  reached.  Recently, 
proved  facts  concerning  digestion  in  the  stomach  have  shown  this 
preparatory  action  to  be  important.  Cannon  and  Griitzner  have 
shown  that  foods  remain  undisturbed  in  the  fundic  end  of  the 
stomach  for  a  long  time,  and  thus  escape  mixture  with  the  acid  of 
the  gastric  juice;  consequently  this  is  of  importance  in  completing 
salivary  digestion  of  the  starchy  foods,  and  their  inversion,  more  or 
less  complete,  before  the  small  intestine  is  reached,  where  this  con- 
version is  carried  to  its  completed  extent  and  the  resulting  product 
(maltose)  is  absorbed. 

Here  then  is  a  matter  which,  in  the  consideration  of  the  therapy  of 
gastric  disorders,  up  to  this  time  has  not  received  the  extent  of 
practical  application  it  deserved.  In  many  of  the  cases  of  abnormal 
gastric  fermentation,  and  so  called  "amylaceous  dyspepsia,"  condi- 
tions usually  due  to  faulty  conversion  of  the  carbohydrates,  the 
knowledge  of  these  facts  and  their  correction  (which  is  easily  brought 
about  by  the  more  thorough  chewing  of  foods  and  the  limiting  of 
fluids  taken  with  meals)  can  be  of  signal  service  in  the  treatment  of 
these  conditions.  The  author  believes  that  the  sometimes  good 
results  that  have  been  obtained  from  the  habit  of  chewing  gum 
after  meals  is  due  to  the  extra  saliva  that  is  secreted  and  swal- 
lowed to  mix  with  the  food  that  is  contained  in  the  fundus  in  the 
early  period  after  the  completion  of  the  meal,  and  not  to  any  pepsin 
or  other  substances  that  certain  makes  of  chewing  gum  may  contain. 
In  the  rush  and  hurry  of  busy  life,  to  which  there  came  as  time  savers 
places  where  foods  are  always  ready  for  immediate  delivery,"  time 
enough  may  not  be  taken  for  the  proper  mastication  and  salivation  of 
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foods  before  they  are  swallowed.  There  are  no  teeth  in  the  stomach, 
and  when  food  has  once  reached  there  it  is  beyond  mechanical  com- 
minution in  the  normal  way,  and,  unless  it  has  been  salivated  and 
comminuted  sufficiently,  digestion  suffers,  particularly  in  those  who 
habitually  partake  of  vegetable  foods  of  the  rough  kind  and  meats. 

If  saliva  be  permitted  to  stand,  two  distinct  layers  will  form, 
viz.,  an  tipper  dear  and  a  lower  cloudy  layer;  the  latter  contains 
certain  morphological  elements.  Among  these  are  the  salivary 
corpuscles,  basement  epithelial  cells,  and  micro-organisms. 

The  salivary  corpuscles  are  probably  derived  from  leucocytes 
which  have  escaped  from  the  glands  and  then  undergone  a  change  to  a 
larger  size  and  coarser  appearance.  In  the  many  I  have  observed  I 
have  never  been  able  to  discern  a  definitely  apparent  nucleus  in  them. 
Up  to  this  time  no  significance  has  been  attached  to  these  bodies. 


Fig.  8.— Buccal  secretion  from  a  healthy  subject.  A,  Epithelial  cells. 
B,  Salivary  corpuscles.  C,  Spirochete  buccalis.  D,  Leptothrix  buccalis. 
E's,  Comma  bacilli  of  the  oval  cavity.  F,  Leucocyte.  G's,  Various  forms 
of  fungi.     X  about  1500  diameters. 


The  epithelial  cells  are  large  irregular  polygonal  ones  provided  with 
a  most  distinct  nuclei  and  nucleoli.  They  belong  to  the  class  of 
stratified  epithelium  and  often  contain  a  large  amount  of  fat- 
Micro-organisms  in  large  numbers  are  found  in  the  mouth,  and 
sometimes  also  molds  and  schizomycetes.  Among  the  commonly 
found  denizens  are  the  Leptothrix  buccalis  innominata,  the  Bacillus 
buccalis  maximus,  the  Leptothrix  buccalis  maxima,  lodococcus 
vaginatus.  Spirillum  sputigenum,  and  the  Spiroch^eta  dentium.  Other 
organisms  of  a  non-pathogenic  nature  are  also  found — the  Bacillus 
smegma  and  the  Leuconostoc  hominis,  together  with  many  more  that 
little  is  known  about  because  they  cannot  be  cultivated  by  laboratory 
methods. 

Pathological  micro-organisms  are  also  found  in  healthy  individ- 
uals. The  Diplococcus  pneumonix  is  commonly  present  even  in  its 
virulent  form.  Streptococci  are  frequently  observed ;  they  usually  are 
non-virulent.  The  pyogenic  staphylococci  are  less  common  than  the 
streptococci.     Parks   and    Beebe  found   the  diphtheria   bacillus  in 
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healthy  throats  of  8  out  of  330  persons  who  had  not  been  exposed  to 
cases  of  diphtheria.  The  Micrococcus  tetragenus,  Bacillus  pneumoniae 
of  Friedlander,  Bacillus  crassus  sputigenes  and  the  Bacillus  coli 
communis  have  also  been  observed  in  normal  mouths. 

Deglutition  is  a  complicated  reflex  act  which  is  independent  of 
the  will  although  it  may  be  initiated  voluntarily.  Its  first  part  is 
brought  about  by  the  elevation  of  the  body  and  tip  of  the  tongue 
against  the  soft  palate  when  the  bolus  of  food  is  being  pressed  back- 
ward through  the  fauces.  The  second  part  comprises  the  transit 
through  the  pharynx  into  the  esophagus.  This  rather  complicated 
movement  is  quickly  performed  by  the  contraction  of  the  mylohyoid 
muscle  in  the  floor  of  the  mouth  (Kronecker  and  Meltzer^),  assisted 
by  the  contraction  of  the  hyoglossi,  and  probably  by  the  constrictors 
of  the  pharynx.  At  the  same  time  a  number  of  other  muscles  are 
brought  into  action  to  shut  off  the  nasal  and  laryngeal  openings,  and 
thus  prevent  the  entrance  of  food  into  the  corresponding  cavities. 
The  whole  reflex  is  a  finely  co-ordinated  movement.  According  to 
most  observers,  it  is  not  necessary  for  the  protection  of  the  larynx 
that  the  epiglottis  be  pressed  down,  for  in  swallowing,  the  forcible 
uplift  and  anterior  movement  of  the  larynx  and  the  descent  of  the  base 
of  the  tongue  over  same  sufficiently  prevents  the  entrance  of  food. 
The  approximation  of  the  true  and  false  vocal  cords  assists  in  the 
preventing  of  foods  entering  the  Idnrynx,  The  last  part  of  the  act  of 
deglutition  is  the  passage  through  the  esophagus,  which  is  involun- 
tary. It  begins  after  elevation  of  the  larynx  which  serves  also  to  open 
and  enlarge  the  entrance  of  the  esophagus,  and  since  the  laryngo- 
pharyngeal junction  is  normally  closed  this  is  an  important  point  to 
remember  in  the  passing  and  guidance  of  the  tip  of  a  stomach-tube. 
When  the  food  is  soft  or  fluid  it  is  sent  through  the  esophagus  without 
the  necessity  of  peristalsis  to  assist  it  downward.  Such  substances 
arrive  at  the  cardia  in  about  one-tenth  of  a  second,  and  may  be  held 
there  (in  the  esophagus)  for  some  seconds  until  the  sphincter  or  tone 
of  the  cardia  relaxes.  When,  however,  the  food  is  solid  or  of  stiff  con- 
sistency, as  Cannon  and  Moser  have  shown,  it  is  forced  through  the 
esophagus  by  the  peristaltic  movements  of  the  musculature.  The 
circular  muscles  are  constricted  from  above  downward  in  an  advanc- 
ing muscular  wave,  while  the  longitudinal  muscle  fibers  contract  in 
advance  of  this  wave  so  as  to  dilate  the  tube  and  facilitate  the  passing 
of  the  bolus  onward.  In  two  X-ray  observations  that  the  author  made 
with  small  bags  containing  bismuth  subnitrate,  it  was  observed  that 
this  passage  downward  was  continuous  and  took  about  six  seconds  for 
the  bags  to  reach  the  lower  esophagus.    It  will,  therefore,  be  seen  that 
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the  difference  in  time  in  the  passage  of  fluids  and  solid  foods,  such  as 
meat,  etc.,  is  as  one  to  six.  The  advancing  wave  of  peristalsis  either 
forces  the  food  through  the  feeble  resistance  offered  at  the  cardia,  or 
the  sphincter  suffers  an  inhibition  at  this  moment  as  part  of  a  reflex 
from  the  presence  of  food  at  that  point.  Kronecker  and  Meltzer  have 
noted  that,  if  a  second  swallow  was  made  before  the  bolus  previously 
taken  had  reached  the  cardia,  the  passage  of  the  lower  bolus  was  imme- 
diately arrested  at  whatever  portion  of  its  path  it  may  have  reached, 
that  it  waited  there  until  it  was  joined  by  the  second,  when  both  went 
down  together. 

Accompanying   the   passage   of   fluids   through    the   pharynx   a 
sound  is  produced  which  in  many  persons  is  audible  at  some  distance. 
Its  volume  seems  to  depend  upon  the  quantity  and  the  rapidity  of  the 
passage  of  the  fluids.    More  frequently,  and  of  considerable  diagnostic 
importance,  is  a  sound  that  is  produced  by  the  passage  of  liquids 
through  the  cardia.    Both  sounds  can  often  be  heard  (sometimes  not 
the  first)   by  placing  the  ear  or  the  bell   of  a   stethoscope  at  the 
ensiform.     Often  only  one  sound,  the  first  or  the  second,  is  heard. 
This  is  generally  due  in  the  case  of  swallowing  fluids  to  the  two 
sounds  being  produced  so  close  together  (one-tenth  of  a  second  apart), 
and  the  fact  that  one  or  the  other  may  be  quite  inaudible  at  this  point. 
I  have  occasionally  heard  the  cardia  sound  best  in  the  back  a  little  to 
the  left  of  the  spine  in  the  lower  dorsal  region,  and  have  heard  it  there 
when  it  was  not  audible  in  front.    It  has  been  my  observation  that  it 
is  loudest  when  there  is  more  or  less  gas  in  the  stomach,  and  also 
when  the  fluid  is  swallowed  quickly  and  forcibly.     In  some  measure 
the  presence  of  these  sounds  is  of  value  in  diagnosing  the  permeability 
of  the  cardia;  and  in  their  absence  or  delay  that  fluids,  for  some  ob- 
structing reasons  at  the  cardia  or  in  the  gullet,  did  not  pass  through 
the  cardiac  orifice  normally.     Occasionally,  with  the  employment  of 
more  solid  foods,  the  cardia  sound  is  of  value  in  discerning  deficiency 
in  the  peristaltic  power  of  the  esophagus.    As  fluid  passes  the  cardia 
into  the  stomach  a  squirting  sound  is  heard,  which  usually  occurs 
about  ten  seconds  after  the  fluid  had  entered  the  upper  gullet. 

GASTRIC  JUICE,  PHENOMENA  OF  SECRETION, 

GASTRIC  MOTILITY. 

THE  GASTRIC  JUICE. 

The  gastric  juice  in  its  pure  state  is  a  clear,  faintly  yellow  fluid, 
acid  in  reaction  and  possessing  a  specific  gravity  of  about  1.002. 
It   has   a  stale,  sour  taste,  and   is  almost   odorless.     As   it   is   not 
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secreted  in  its  normal  state  excepting  during  the  process  of  digestion 
in  the  stomach — when  it  quickly  becomes  mixed  with  the  foods — pure 
specimens  of  gastric  juice  for  analysis  cannot  be  obtained.  The 
nearest  approach  to  this  was  obtained  by  Pawlow  in  his  classical 
experiments  upon  dogs  with  esophageal  fistulae  and  to  which  a 
fictitious  meal  had  been  given  which  did  not  reach  the  stomach,  but 
which  nevertheless  reflexly  stimulated  the  flow  of  the  gastric  juice. 
It  has  been  computed  that  the  daily  secretion  of  gastric  juice  is 
about  one-tenth  of  the  weight  of  the  body.  The  largest  constituent  is 
water,  and  it  is  remarkable  to  note  the  small  quantities  of  solid  matter 
present.  In  this  connection  Schmidt's  analysis  of  the  composition  of 
the  gastric  juice  is:  water  994.40,  and  solid  residue  5.60  per  1000,  of 
which  the  chlorides  and  phosphates  make  almost  the  entire  quantity 
of  salts.  The  reaction  of  the  gastric  juice  is  due  to  the  presence  of 
free  hydrochloric  acid  in  quantities  of  about  0.2  per  cent,  in  the  normal 
stomach,  and  the  digestive  power  of  the  juice  is  due  to  the  uniting  of 
this  free  hydrochloric  with  the  pro-enzyme,  pepsinogen,  chemically 
forming  the  completed  enzyme,  pepsin.  This  is  probably  also  true, 
but  difficult  to  prove,  of  the  second  or  fat-splitting  enzyme,  called 
lipase.  The  author  does  not  recognize  rennin  as  a  separate  ferment, 
and  believes  that  milk-curdling  is  only  a  phase  of  the  albuminoid 
digestion  of  milk,  by  pepsin,  and  not  a  separate  process. 

PHENOMENA  OF  SECRETION. 

Pawlow's'  work  on  the  phenomena  of  secretion  has  cleared  up 
much  of  the  doubt  and  errors  of  the  older  observers,  and  has  estab- 
lished in  a  clear  and  concise  way,  for  all  time  to  come,  the  practical 
facts  of  gastric  secretion.  To  him,  more  than  to  anyone  else,  is  due 
the  credit  of  the  fuller  understanding  of  this  important  physiological 
function,  and  it  may  further  be  said,  that,  because  of  his  observations, 
many  of  the  older  established  ideas  connected  with  the  treatment  of 
gastric  disorders  of  the  functional  types  are  doomed  to  oblivion. 

In  very  striking  experiments  he  proved  that  stimulation  of  the 
peripheral  end  of  the  severed  vagus,  in  which  the  secretory  fibers  to 
the  gastric  glandularis  are  contained,  caused  a  secretion  of  gastric 
juice  even  after  a  latent  period  of  several  moments.  He  divided  the 
esophagus  of  a  dog  in  the  neck,  and  secured  the  two  ends  so  as 
to  make  separate  openings,  one  above  to  the  mouth  and  the  other 
below  to  the  stomach.  When  these  dogs  were  given  foods  they 
had  the  enjoyment  of  eating  without  having  the  foods  reach  the 
stomach ;  the  foods  dropping  out  through  the  upper  fistula   into  a 
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pan.  It  was  found  that  as  long  as  the  vagus  was  intact  this  fictitious 
meal  ("Scheinfiitterung")  caused  an  abundant  flow  of  gastric  juice, 
but  that  when  the  vagi  were  cut  this  was  not  the  case.  Plainly  then, 
the  sensations  of  taste,  smell,  sight  of  food,  and  probably  also  the 
subjective  satiety  of  the  thought  of  food  within  the  mouth,  reflexly 
set  up  a  stimulation  of  the  secretory  nerves  in  the  vagus.  He  desig- 
nated this  secretion  as  the  ''psychical  secretion,"  and  proved  that 
it  was  due  to  conscious  sensations.  It  is  important  to  note  that  these 
sensations  alone  when  once  started  may  continue  for  a  long  time 
after  the  eating  of  the  fictitious  meal  has  ceased.  Hornborg^  has 
proved  the  analogue  of  this  in  man  by  citing  the  case  of  a  boy  with  a 
stricture  of  the  esophagus  and  a  fistula  in  the  stomach  in  whom  the 
existence  of  the  same  psychical  secretion  in  the  human  body  was 
proven. 

During  the  course  of  a  meal,  and,  under  normal  conditions  as 
long  as  food  remains  in  the  stomach,  the  gastric  juice  is  secreted  pro- 
portionately to  the  quantity  and  quality  of  the  food.  This  further  secre- 
tion (after  the  psychic  juice)  is  due  to  certain  substances  contained  in 
the  foods  designated  as  secretogogues  (which  are  capable  of  stimulat- 
ing further  secretion),  and  not  to  the  mechanical  stimulation  of  foods 
as  the  older  observers  believed.  Meat  extracts,  meat  juices,  soups, 
etc.,  are  especially  stimulating  to  the  secretion,  while  milk  and  water 
are  less  so.  Such  common  articles  of  food  as  bread,  white  of  eggs, 
have  but  little  or  no  effect  beyond  the  physical  secretion.  The  man- 
ner in  which  the  secretogogues  stimulate  this  cannot  be  positively 
stated.  Edkins*'^  claims  that  the  secretogogues,  whether  preformed 
in  the  food  or  formed  from  them  in  the  process  of  digestion,  act  upon 
the  pyloric  mucous  membrane  and  form  a  substance  (gastrin  or 
gastric  secretin)  which  is  absorbed  into  the  blood,  and  carried  to  the 
gastric  tubules,  stimulate  their  activity.  Gastrin,  as  Starling  has 
pointed  out,  is  another  example  of  a  similar  substance  connected  with 
the  secretion  of  the  pancreatic  gland,  and  other  internal  secretions  as 
well,  and  proposes  the  general  term  of  ''hormones"  to  designate  all 
of  them. 

The  researches  of  Pawlow  and  his  co-workers  have  shown  that 
the  total  quantity  and  properties  of  gastric  secretion  vary  with 
different  kinds  of  ingested  foods.  The  quantity  of  secretion  varies 
also  with  the  amount  of  food  in  the  stomach.  It  is  also  interesting 
to  observe  that  this  entire  secretion  is  economically  adjusted,  and,  in 
the  normal  stomach,  is  quite  constant.  This  latter  fact  is  important 
in  the  examination  of  successive  test-meals  from  the  same  individual 
taken  for  the  purpose  of  noting  the  diagnosis,  progress  of  gastric 
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disease,  or  the  results  from  treatments.  Pawlow  found  that  the  secre- 
tion produced  by  bread,  though  less  in  quantity  than  that  caused  by 
meat,  nevertheless  possessed  greater  digestive  action. 

The  total  percentage  of  acidity  is  somewhat  modified  by  the 
quantity  of  mucus  that  its  presence  excites,  but  the  ingestion  of 
-ingle  foods  (milk,  bread,  meat,  etc.)  causes  an  extraordinary  constant 
quantity  of  juice  and  amounts  of  contained  ferment.  The  total  acidin- 
is  highest  on  a  meat  and  lowest  on  a  bread  diet.  With  reference  to  the 
amount  of  weight,  the  greatest  quantity  of  gastric  juice  is  required  by 
meat  and  the  smallest  by  milk.  In  all  diets,  a  pause  of  from  four  and  a 
half  to  ten  minutes  exists  between  the  introduction  of  the  foods  and  the 
beginning  of  direct  secretion ;  this  is  called  the  *'latent  period/'  Hence  it 
is,  that  gastric  secretion  begins  by  a  reflex  to  the  stomach  from  the 
stimulation  of  the  special  senses — taste,  smell,  and  sig^ht  of  food. 
This  is  followed  by  a  short  interval  or  pause,  after  which  the  stimula- 
tion of  the  secretory  and  trophic  fibers  of  the  gastric  glands,  "appetite 
juice,"  continues  the  secretion  until  the  departure  of  the  contents  from 
the  stomach,  and  also  for  a  sliort  time  longer  during  digestion  in  the 
small  intestine.  In  the  latter  portion  of  the  digestive  tract  the  inner- 
vation of  the  pancreas  and  its  secretion  is  reflexedly  stimulated  by  the 
acidity  of  the  chyme  from  the  stomach,  and  the  degree  of  this  stimu- 
lation is  proportionate  to  the  degree  of  acidity  of  the  chyme,  a  neutral- 
ization of  the  latter  causing  inhibition  of  pancreatic  secretion. 

GASTRIC  MOTILITY. 

The  motor  activity  of  the  stomach  serves  to  mix  the  foods,  to 
encourage  their  saturation  with  the  gastric  juice,  and  to  press  the 
chyme  onward  into  the  small  intestine.  The  first  is  accomplished  by 
the  motor  activity  of  the  stomach  assisted  by  the  passive  movements 
transmitted  to  the  stomach  by  the  diaphragm  and  abdominal  muscles 
during  respiration,  by  the  compression  of  the  liver  and  spleen,  and  the 
impulse  transmitted  to  tlie  stomach  by  the  heart. 

After  a  meal,  tlic  solid  food  remains  in  the  stomach  for  some 
hours.  During  this  time,  the  stomach  contracts  upon  it  in  such  a 
way  that  the  thinner  portions  of  chyme  are  ejected  intermittently 
from  time  to  time  through  the  pylorus  into  the  intestine.  Except 
at  certain  times  when  tlie  pylorus  opens,  the  food  is  shut  up  within 
the  organ  by  the  spastic  contraction  of  the  pylorus  and  the  tonic 
contraction  of  the  cardia. 

The  first  movements  of  the  stomach  during  digestion  are  the 
rhythmic  contractions  of  a  peristaltic  nature  that  begin  slightly  in  the 


Roentgenograph  of  a  normal  stomach  in  an  adult  male,  showing  the 
physiological  phenomena  of  the  incisura  angularis  in  lesser  curvature,  with 
the  corresponding  depression  below  it  in  the  greater  curvature ;  the  rounded 
end  due  to  the  shortening  of  the  pyloric  region  incident  to  food  propulsion 
into  the  duodenum;  the  closed  pylorus  after  this  had  taken  place  (pyloric 
reflex)  ;  the  course  of  the  contents  along  the  horseshoe  of  the  duodenum, 
and  the  point  at  which  the  content  stops  for  the  instant,  sacculates.  and 
regurgitates  up  the  horseshoe  for  a  distance  of  about  S  centimeters  before 
it  takes  its  onward  course  along  the  lesser  part  of  the  duodenum.  Marker 
at  the  umbilicus.     (Made  by  the  author.) 
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fundus  and  pass  with  increasing  force  to  the  pyloric  region ;  in  this  the 
circular  fibers  are  the  most  active.  In  the  pyloric  region,  and  less  so 
in  the  body  of  the  organ,  as  digestion  continues  these  waves  may  be 
noted  by  X-rays  to  occur  regularly  and  to  be  most  active,  and  the 
point  at  the  lesser  curvature  where  they  seem  to  begin  most  actively 
is  called  the  incisura  angularis.  They  also  serve  to  lengthen  the 
pyloric  region  into  which  the  food  is  pressed  from  the  intermediate 
portion.  The  obvious  result  of  these  movements  is  to  mix  the  food 
thoroughly  in  the  smaller  part  of  the  stomach,  where  the  most  active 
part  of  gastric  digestion  takes  place.  This  mixing  with  the  acid 
gastric  juice  reduces  the  food  to  a  thin  liquid  mass — the  chyme.  The 
pylorus  then  opens,  assisted  by  the  shortening  of  the  whole  pyloric 
region  and  a  rounding  of  the  pylorus  itself,  and  this  fluid  mass  is 
delivered  into  the  duodenum  in  small  jets.  According  to  Cannon,  this 
irregular  act  of  the  pylorus  occurs  in  the  human  being  about  every 
twenty  seconds  and  is  dependent  upon  the  acidity  of  the  chyme  and 
the  consistency  of  the  food  directly  inside  of  the  pyloric  valve  at  that 
time. 

Several  X-ray  observations  and  stomach-tube  examinations  that 
I  made  in  cases  of  atrophic  gastritis  where  there  was  present  a 
complete  anacidity  in  so  far  as  hydrochloric  acid  was  concerned  and 
only  a  very  low  proteolytic  digestive  capacity,  showed  that  the 
absence  of  the  hydrochloric  acid  in  the  chyme  made  but  little  practical 
difference  in  the  regular  action  of  the  pyloric  muscle.  It  was  noted 
that  this  reflex  was  performed  in  almost  the  regular  way,  occasionally 
somewhat  delayed,  and  that  the  stomach  was  emptied  in  about  the 
proper  length  of  'time.  For  these  observations  the  patients  had  been 
given  to  eat  boiled  vegetables  and  meat  foods  of  as  firm  consistency 
as  possible.  Certainly,  in  these  cases,  no  mineral  acids  of  determinable 
quantities  were  present  with  the  food  in  the  stomach,  and  in  several 
of  them  tests  of  extracted  small  quantities  of  the  meals  showed  no 
increase  of  acidity  (organic  acids)  above  that  of  the  foods  before  they 
had  been  ingested.  It  is  my  belief,  based  on  these  observations,  that 
the  consistency  of  the  chyme  at  the  pylorus,  and  probably  its  newly 
formed  chemical  constituents,  has  to  do  with  the  relaxation  of  the  pylo- 
rus in  addition  to  the  degree  of  acidity  itself.  This  belief  is  fortified  in 
being  true  by  the  fact  that  fluid  food,  when  taken  alone,  may  be  forced 
into  the  duodenum  within  a  few  minutes  after  ingestion.  Further- 
more, I  observed  that  during  these  digestions  the  movements  were 
not  increased  over  that  of  the  normal  stomach  (hypermotility),  and 
that  no  abnormal  change  in  the  pyloric  muscle  (pyloric  relaxation) 
existed.    Also,  that  although  there  was  no  acid  present  in  the  chyme 
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as  it  was  passing  into  the  duodenum,  in  these  cases,  the  pylorus  dosed 
properly,  thereby  preventing  for  the  time  being  further  exit  of  food. 
This  may  have  been  due  to  the  reflex  alone,  to  the  action  of  secreto- 
gogues, or  possibly  to  the  mere  presence  of  food  in  the  first  part  <rf 
the  duodenum. 

According  to  Cannon,  hydrochloric  acid  in  the  stomach  seeinvto 
favor  or  produce  a  relaxation  of  the  pyloric  sphincter,  and  when  4hs 
acid  gastric  chyme  is  in  the  duodenum  it  causes  a  contraction  of-tibe 
sphincter.  In  this  way,  it  is  assumed  that  the  pylorus  is  opened  Jor 
the  exit  of  the  food,  and  closed  again  when  it  is  in  the  small  intestiM 
where  its  acidity  becomes  neutralized  by  the  alkaline  secretion  of  llBt 
part  of  the  alimentary  canal,  and  after  which,  the  pylorus  again  Oftn 
for  the  exit  of  more  food  to  the  small  intestine,  and  so  on,  until-^:^ 
stomach  is  emptied. 

The  older  views  on  gastric  motility  were,  that  the  contentm.llf 
the  stomach  went  through  the  course  of  rotary  movement  in  tiK 
direction  of  down  the  greater  curvature  and  back  again  along^  the 
lesser  until  the   contents   were   uniformly   mixed.     Griitzner*    (slsb 
Cannon)  have  shown  contrary  to  this  that  the  slight  waves  in  the 
fundic  end  do  not  materially  affect  the  contents  in  that  part  for  a  UtDg 
time,  and  that  the  food  there,  to  a  great  extent,  escapes  admixtOK 
with  the  acid  gastric  juice.    This  is  a  most  important  fact  in 
tion  with  the  salivary  digestion  of  starchy  foods.    Under  these 
tions  the  salivary  digestion  (ptyalin)  may  go  on  for  an  hour  or 
before  it  is  inhibited  by  coming  in  contact  with  the  acid  of  the 
juice.     Griitzner  has  shown  in  rats  (and  most  probably  the  same  filCt 
also   exists    in    man)    that    swallowed    food    arranges    itself    in   COft* 
secutive  layers  in  the  stomach,  one  layer  inside  of  the  previous  one. 
In  all  probability,  because  the  stomach  when  empty  has  a  certiun 
definite  size  even  when  its  walls  may  be  in  more  or  less  contact  at  the 
pyloric  region  and  body   (the  fundic  end  is  never  in  contact  .as  it 
usually  contains  some  gas),  the  first  morsels  of  a  meal  take  a  general 
course  anywhere  in  the  organ  until  a  certain  quantity  of  food  is  con- 
tained in  the  viscus,  although  X-ray  observations  with  ^  fluid  bismuth 
mixture  show  that  the  fluids  drop  directly  downward  from  the  cardia 
to  a  vertical  point  at  the  greater  curvature,  and  then  flatten  out  there 
before  they  coat  the  inside  of  the  organ.    Then,  as  more  food  is  added, 
the  stomach  is  distended  and  exerts  an  equal  and  tonic  pressure  within, 
and  the  food  after  that  arranges  itself  in  layers  in  the  interior  of  the 
cavity,  the  fundic  end  merely  pressing  upon  the  food,  while  the  pyloric 
end  moves  it  actively  about  at  that  zone.     It  is  obvious  that  the 
taking  of  fluids  with  the  meals  might,  by  acting  as  a  diluent  to  the 


Roentgenograph  of  a  normal  stomach,  showing  the  "water  street."  In 
this  instance  the  bismuth  was  drunk  when  a  considerable  amount  of  food 
was  in  the  stomach,  and  a  separation  between  this  food  and  the  lesser  curva- 
ture took  place  along  which  the  bismuth  ran  into  the  duodenum.  The 
channel  made  through  the  stomach  is  shown  by  the  vertical  lines  and  curved 
end,  terminating  in  the  pyloric  region  in  the  vicinity  of  the  beginning-  of  the 
pyloric  ampulla.  Some  of  the  outgoing  bismuth  is  seen  in  the  ascending 
portion  of  the  duodenum,  the  rest  being  in  the  lower  portion  and  the 
duodenojejunal  angle  of  the  small  intestine  at  the  back  of  the  body  of  the 
stomach.  The  major  portion  of  the  bismuth  is  in  the  coils  of  the  jejunum 
and  ileum,  a  portion  of  which  is  seen  ascending  in  front  of  the  body  of  the 
last  lumbar  vertebra.    (Made  by  the  author.) 
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gastric  juice,  cause  the  hydrochloric  acid  to  more  quickly  permeate 
the  more  quiet  fundic  portion  and  thus  stop  or  interfere  with  the 
conversion  of  the  starches  by  the  ptyalin.  While  definite  baneful 
effects  of  this  midmeal-drinking  is  difficult  to  prove,  there  is  much 
suggestion  contained  in  the  gastric  distress  of  many  of  those  who 
partake  largely  and  habitually  of  soups  before  the  solid  portions 
of  the  meal,  or  the  dyspeptic  American  who  washes  down  his  food 
with  ice-water.  In  these,  most  of  whom  are  cases  of  sensory  neuroses, 
the  simple  taking  of  a  drier  diet  free  from  fluids  is  all  that  is  usually 
necessary  to  correct  the  condition.  And  along  these  same  lines  comes 
much  of  the  benefit  of  eliminating  the  fluids  in  cases  of  simple  gastric 
atony  and  atonic  ectasia  not  due  to  pyloric  stenosis.  In  these  latter 
conditions,  the  muscular  tone  of  the  stomach  is  impaired,  and  the 
ingested  fluids  mix  more  readily  with  the  solid  portions  of  the  food 
even  in  the  fundic  end.  From  recent  physiological  observations  it 
would  seem  as  though  nature  provided  against  the  danger  of  the 
diluting  of  the  gastric  contents  during  digestion  by  the  drinking  of 
fluids  during  the  course  of  a  meal,  by  the  rapid  elimination  of  this 
fluid  from  the  stomach  into  the  intestine.  O.  Cohnheim  has  laid 
much  stress  on  the  observation  that  even  in  a  stomach  containing 
much  food,  the  ingestion  of  a  large  quantity  of  fluid  causes  a  separa- 
tion of  the  food  from  the  lesser  curvature,  along  which  the  fluid  runs 
quickly  into  the  duodenum  ("water  street").  It  would  thus  seem 
probable  that  under  such  conditions  more  or  less  inhibition  of  gastric 
digestion  takes  place  at  those  moments,  and  that  the  acid-enzymotic 
secretion  in  the  locality  through  which  the  fluid  is  washing  is  more 
or  less  carried  out  of  the  organ  with  it. 

It  has  been  found  that  the  carbohydrate  foods  begin  to  pass  out  of 
the  stomach  soon  after  ingestion,  and  require  but  about  one-half  of 
the  time  necessary  for  the  proteins  (meat,  fish,  etc.).  Fats  remain 
long  in  the  stomach  when  taken  alone,  and  when  combined  with  other 
foodstuffs  they  markedly  delay  their  exit  through  the  pylorus.  Can- 
non has  shown  that  this  regulation  is  controlled  by  the  stomach  itself 
and  is  independent  of  the  extrinsic  nerves.  If  in  a  given  diet  of 
carbohydrate  and  protein  the  carbohydrate  is  taken  first,  it,  having 
the  pyloric  position  in  the  stomach,  will  quickly  pass  out  through  the 
pylorus  while  the  protein  remains  for  more  thorough  gastric  digestion. 
But  if  this  is  reversed  and  the  protein  is  fed  first,  the  passage  of  the 
carbohydrate  will  be  materially  delayed.  If  the  carbohydrate  is 
thinned  by  adding  water,  there  is,  within  limits,  very  little  change  in 
the  rate  of  exit  from  the  stomach;  but  adding  water  to  protein  foods 
tends  to  make  the  discharge  more  rapid.     When  hard  particles  are 
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present  in  the  food,  the  rate  of  exit  from  the  stomach  is  notably  re- 
tarded, but  coarse,  branny  foods  leave  the  organ  slightly  quicker  than 
similar  foods  of  a  finer  texture.  The  presence  of  gas  in  the  stomach 
retards  gastric  discharge,  an  effect  due  to  the  gas  preventing^  the  walls 
of  the  stomach  from  exerting  the  normal  mixing  and  propelling  action 
on  the  food.  There  seems  to  be  no  difference  in  the  rate  of  exit  be- 
tween foods  that  are  fed  very  hot  and  very  cold.  Food  with  a  normal 
acidity  leaves  the  stomach  much  faster  than  when  it  is  hyperacid, 
and  the  feeding  of  acid  foods  seems  to  markedly  increase  the  motility 
of  the  organ. 

Regarding  the  general  mechanism  of  the  stomach  it  may  be  stated 
that  it  forms  an  admirably  adapted  organ  for  receiving  in  a  short  space 
of  time  a  large  amount  of  food,  which  it  reduces  to  a  fluid  or  semifluid 
state.  This  reduction  is  brought  about  in  a  chemical  and  mechani- 
cal way,  and  when  completed,  small,  quantities  are  sent  into  the  intes- 
tine under  such  conditions  as  insure  the  most  rapid  digestion  and 
absorption. 

The  stomach,  like  the  intestines,  is  essentially  an  automatic 
organ.  The  vagi  and  splanchnics  merely  regulate  the  peristaltic  and 
shortening  actions.  It  has  been  proved  that  gastric  secretion  and 
motility  proceed  after  the  extrinsic  nerves  have  been  severed,  and 
thus  the  stimuli  to  these  functions  must  arise  within  the  organ  itself, 
controlled  to  adaption  according  to  the  varying  conditions  present 
This  automatic  action  probably  resides  in  the  Meissner  and  Auerbach 
plexuses  found  in  its  coats.  In  the  extrinsic  nerves  it  has  been  shown 
that  the  motor-fibers  are  supplied  by  the  vagus  and  the  inhibitory 
fibers  by  the  splanchnics.  Through  their  activity  the  movements  of 
the  stomach  may  be  influenced  favorably  or  unfavorably  according 
to  conditions  which  directly  or  indirectly  affect  the  central  nervous 
system.  This  is  important  to  remember  in  connection  with  the  effects 
of  corporal  pain  and  the  emotions  (worry,  anxiety,  distress  and  rage) 
on  secretion  and  motility. 

HYDROCHLORIC  ACID  OF  GASTRIC  JUICE. 

It  is  now  definitely  settled  that  the  acidity  of  normal  gastric  juice 
is  due  to  the  presence  of  free  hydrochloric  acid.  This  was  first 
demonstrated  satisfactorily  by  Schmidt  (1847)  who  proved  that  the 
precipitation  of  the  contained  chlorides  in  gastric  juice  by  the  silver 
nitrate  method,  showed  that  the  total  amount  of  chlorides  was  greater 
than  could  be  held  by  the  bases  present  in  the  secretion — thus, 
some  of  the  chlorine  must  have  been  present  in  combination  with 
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hydrogen  as  hydrochloric  acid.  That  this  acidity  was  due  to  a  free 
mineral  acid  and  not  to  an  organic  is  proved  by  the  reactions  of 
the  color  tests;  methyl-violet,  which  turns  blue;  congo-red,  which  is 
changed  from  red  to  blue;  and  00  tropeolin,  from  a  yellow  to  a  pink 
or  red. 

The  percentage  of  hydrochloric  acid  in  the  gastric  juice  varies 
from  0.1  to  0.3  per  cent.  In  the  carnivorous  animals,  like  the  dog,  it 
is  considerably  higher,  0.4  per  cent,  or  more.  The  amount  varies 
according  to  the  period  of  digestion.  In  the  beginning  of  the  process, 
the  secretion  does  not  possess  its  full  acidity  owing  to  the  fact  that 
it  is  still  scanty  in  amount,  a  portion  of  the  acid  being  neutralized  by 
the  saliva  taken  with  the  food,  and  the  alkaline  mucus  (gastric  particu- 
larly), and  also  by  the  alkaline  secretion  of  the  pyloric  end  of  the 
stomach  (Heidenhain).  During  the  course  of  digestion  its  acidity 
may  reach  (Hornborg)  to  0.4  or  0.5  per  cent.  The  aulhor  believes 
that  the  latter  figures  are  nearer  to  the  amount  normally  secreted  than 
are  those  first  given  (0.1  to  0.3  per  cent.).  His  belief  is  based  mainly 
upon  a  series  of  observations  made  upon  three  athletic  young  men 
who  apparently  had  normal  digestions.  They  were  given  both  the 
simple  (Ewald)  and  the  mixed  meals  (Riegel),  which  were  extracted 
on  different  occasions  at  ten  to  twenty  minute  intervals,  and 
examined  according  to  the  Hayem  and  Winter  method  of  estimating 
the  total  chlorides.  My  percentages  ran  quite  uniformly  in  each 
individual,  from  0.30  to  0.45  per  cent.  At  the  beginning  and  the  end 
of  gastric  digestion  the  percentage  of  acid  secretions  were  markedly 
lower. 

The  hydrochloric  acid  of  gastric  juice  acts  in  a  number  of  dif- 
ferent ways,  all  of  which  are  of  great  importance  to  the  normal  process 
of  digestion.  It  is  antizymotic  and  antiseptic,  because  it  prevents 
abnormal  fermentation  and  destroys  pathogenic  organisms  which 
enter  the  stomach  with  the  foods  (Koch,  Falk,  Macfadyen  and 
others).  That  this  property  of  the  acid  is  of  great  value  as  a  safe- 
guard to  the  economy  from  infections  is  plainly  obvious. 

A  well-nourished  young  woman  of  twenty-five  years  was  under  my  observation 
some  time  ago,  who,  three  years  before,  had  contracted  typhoid  fever  of  a  severe 
degree.  She  had,  when  I  first  saw  her,  a  hypochlorhydria  of  about  0.05  per  cent, 
which  failed  to  make  any  definite  or  sustained  increase  in  the  face  of  all  methods 
of  treatment.  On  a  dief  which  seemed  most  suitable  to  her  low  gastric  acidity 
and  which  kept  her  free  from  abnormal  gastric  fermentation  after  her  meals,  she 
went  to  a  seashore  resort  in  New  Jersey,  where  she  again  contracted  typhoid. 
Three  years  after  this  she  developed  intestinal  tuberculosis  presenting  upon  exami- 
nation palpable  mesentery  nodules  (no  doubt  tubercular),  and  she  finally  succumbed 
with  a  tubercular  peritonitis.  I  feel  that  the  persistently  low  acidity  of  her  stomach 
had  to  do  with  the  susceptibility  of  her  intestinal  canal  to  this  infection. 
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Hydrochloric  acid  has  the  property  of  activating  the  pro-enzyme 
of  the  stomach  (pepsinogen)  into  the  active  enzyme  (pepsin)  accord- 
ing to  Langley  in  one  minute  and  to  a  general  extent.  Because  organic 
acids  can  also  activate  the  pro-enzyme  (not  so  quickly  or  thoroughly) 
it  is  probable  that  a  chemical  union  of  the  hydrochloric  acid  with  the 
pro-enzyme  does  not  take  place — just,  that  an  acid  media  is  essential 
for  its  conversion  into  the  active  form. 

Hydrochloric  acid  is  probably  of  service  in  regulating  gastric 
peristalsis,  and  in  effecting  the  opening  and  closing  of  the  pylorus  for 
the  exit  of  the  chyme. 

After  activating  the  pro-enzyme  of  pepsin,  hydrochloric  acid 
assists  materially  in  the  conversion  of  the  protein  into  an  acid  albu- 
min, and  then  continues  this  on  through  the  intermediate  stages  of 
proteolysis  until  the  peptones  are  formed.  Pepsin,  however,  is  an 
essential  element  in  this  process. 

Hydrochloric  acid  has  the  property  of  converting  cane  into  invert 
sugar  (dextrose  and  levulose)  which  is  a  more  readily  digestible 
product  for  the  upper  enteric  canal. 

And  lastly,  hydrochloric  acid  is  an  important  stimulant  of 
pancreatic  secretion  (Dolinsky^  and  Walter^).  This  secretion,  under 
normal  conditions,  depends  upon  the  acidity  of  the  chyme  in  its 
passage  through  the  upper  part  of  the  duodenum.  The  secretion  is 
brought  about  reflexly  by  the  free  acid;  and  thus  the  influence  of  the 
acid  in  this  most  important  part  of  the  entire  digestive  tract. 

The  presence  of  hydrochloric  acid  in  the  stomach  is  striking 
because  it  is  the  only  instance  of  a  secretion  of  the  body  that  contains 
a  free  or  a  mineral  acid.  It  is  generally  believed  that  the  border  cells 
of  the  gastric  tubules  constitute  the  acid  secreting  cells.  This  belief 
is  based  upon  the  fact  that,  in  those  parts  of  the  stomach  in  which 
these  cells  most  fully  abound — the  body  and  fundic  end  of  the  stomach 
— the  secretion  is  distinctly  acid,  and  where  they  are  absent  (pyloric 
end)  the  secretion  is  alkaline.  Important  also  in  this  connection  are 
the  post-mortem  observations  of  Hemmeter^  in  cases  of  pronounced 
and  persistent  hyperchlorhydria  that  have  died  from  intercurrent 
diseases.  In  serial  sections  of  these  stomachs  it  was  found  that  in  the 
intermediate  zone  and  fundus,  the  acid  (as  well  as  the  central)  cells 
were  increased  in  numbers. 

With  regard  to  the  origin  of  the  acid,  as  none  exists  in  the  blood, 
it  must  originate  from  the  secreting  cells  in  the  gastric  tubules  and 
that  the  chlorides  of  the  blood  most  probably  supply  the  HCI  content 
of  the  gastric  juice.  Just  how  this  comes  about  is  still  in*  the  field 
of  debate  in  which  the  hypothesis  of  Maly  seems  the  most  acceptable. 
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According  to  this  author  the  blood  is  an  alkaline  fluid  due  to  the 
presence  of  the  two  acid  salts  of  phosphate  of  soda  (Na2HP04).  The 
blood  contains  an  excess  of  carbonic  acid  (CO2),  which,  acting  upon 
the  disodium  phosphate  produces  monosodium  phosphate : — 

Na2HP04  +  CO2  +  H2O  =  NaHCOa  +  NaH2P04 

The  chief  chloride  of  the  blood  is  sodium  chloride  (NaCl),  and 
the  chlorine  of  this  is  set  free  according  to  the  following  equation : — 

NaH2P04  +  NaCl  =  Na2HP04  +  HCl 

In  support  of  this  it  has  been  shown  that  if  the  chlorides  in  the 
blood  are  reduced  by  removing  them  from  the  food  for  a  sufficient 
length  of  time,  the  secretion  of  gastric  juice  no  longer  contains  hydro- 
chloric acid,  although  organic  acids  may  be  found  present.  Until  it 
can  be  proven  that  the  above  hypothesis  is  not  correct  we  must  be 
content  in  believing  that  in  the  acid-forming  cells  the  neutral  chlorides 
(sodium  chloride)  of  the  blood  are  broken  up  liberating  HCl  upon 
the  free  surface  of  the  stomach. 

PEPSINOGEN  AND  PEPSIN. 

• 

Pepsin  is  a  typical  proteolytic  ferment  acting  only  in  an  acid 
media.  In  the  presence  of  the  hydrochloric  acid  it  converts  albumin- 
oid bodies  into  peptones  and  deprives  gelatin  of  its  jelly-forming  prop- 
erty converting  it  into  gelatin-peptone.  Hydrochloric  acid  is  the 
most  able  adjuvant  to  the  combination  of  pro-enzyme  and  acid,  other 
mineral  and  organic  acids  being  decidedly  less  active  and  perfect  in  this 
regard.  The  exact  chemical  nature  of  pepsin  is  still  unknown, 
although  it  is  believed  to  be  a  protein  or  protein-containing  body.  As 
it  does  not  contain  phosphorus  in  its  chemical  make-up  it  does  not  belong 
to  the  group  of  nucleo-proteins. 

Pepsinogen  can  be  readily  extracted  from  the  glandular  mem- 
brane of  the  stomach  where  it  is  formed  by  the  chief  or  central  cells. 
As  a  product,  it  differs  from  pepsin  itself  by  its  slow  destruction  by 
an  alkali  (sodium  carbonate)  and  its  high  power  of  resistance.  Its 
secretion  is  rarely  destroyed  even  by  marked  pathological  changes  in 
the  stomach  (chronic  catarrh,  and  sometimes  even  in  carcinoma).  It 
is  secreted  by  the  glands  in  all  parts  of  the  stomach,  even  in  the  alkaline 
pyloric  region.  One  may  believe  that  it  is  the  true  secretion  of  the 
central  cells  which  the  hydrochloric  acid  makes  functionally  active 
by  supplying  to  it  the  best  acid  for  the  action  of  its  proteolytic  proper- 
ties. Pepsinogen  itself  has  little  or  no  action  upon  the  reduction  of 
proteins  in  digestion. 
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Solid  proteins  when  exposed  to  the  action  of  a  normal  or  artificial 
gastric  juice  swell  up  and  eventually  pass  into  solution.  The  soluble 
product  thus  formed  is  not  coagulable  by  heat  (like  native  proteins) 
and  is  remarkable  for  its  diffusing  properties,  even  beyond  that  of 
other  forms  of  soluble  proteins.  To  the  end-products  of  pepsin- 
hydrochloric  digestion  of  protein  and  gelatin  substances  is  given  the 
name  of  peptones. 

The  process  of  reduction  from  native  proteins  to  peptones  is 
complicated,  and  because  of  the  rapidity  of  the  changing  and  combined 
compositions  it  is  difficult  to  determine  exactly  the  chemistry  of  the 
intermediate  products.     The  first  step,  however,  is  the  change  of  the 
native   protein   to   an   acid   albumin   called   syntonin.     This    change 
is  brought  about  by  the  acid,  but  mostly  and  more  quickly  so  by  the 
action  of  the  pepsin-hydrochloric  acid  compound.     As   syntonin  it 
remains  in  solution  in  both  an  acid  or  alkaline  media  but  is  precipi- 
tated in  the  presence  of  a  neutral  reaction,  and  thus  it  has  also  been 
called  the  neutralization  precipitate.     Continuation  of  the  activity  of 
the  gastric  juice  causes  the  syntonin  to  pass  into  a  further  state  of 
hydrolysis,  and  it  is  then  no  longer  precipitated  in  the  neutral  media. 
The  product  at  this  time  is  a  combination  of  bodies,  which,  as  a  group, 
are  designated  the  primary  proteoses  (albumoses),  and  with  which  are 
found  minute  quantities  of  peptone  (Kiihne).     This  group  of  bodies, 
the  proteoses  further  reduce  to  a  group  called  the  secondary  proteoses 
(deutero-albumoses).     As  compared  with  the  primary  proteoses,  the 
secondary  ones  are  distinguished  by  a  greater  solubility,  and  they  are 
more  resistant  to  precipitation  by  the  neutral  salts.     The  secondary 
proteoses  undergo  still  further  hydrolysis  in  the  production  of  the 
peptones.    In  order  to  make  these  relationships  clearer  the  following 
schema  is  offered : — 

Native  proteins 
Acid  albumin  (syntonin) 


Primary  proteoses  (protalbumoses)  Primary    proteoses    (hetero-albumoses) 

Secondary  proteoses  (deutero-albumoses)    Secondary  proteoses  (deutero-albumoses) 

Peptones  Peptones 

The  peptones  are  the  most  soluble  substances  of  the  group  of 
compounds  formed  in  peptic  digestion.  They  are  proteins  which 
react  to  the  biuret  test,  but  are  not  coagulable  by  heat  nor  precipi- 
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tated  when  their  solutions  are  completely  saturated  with  ammonium 
sulphate  or  any  of  the  agents  ordinarily  used  in  tests  for  albumin 
(nitric,  acetic,  picric  acids,  potassium  ferrocyanide,  hydrargyro-iodide 
of  potassium). 

The  various  products  between  the  native  proteins  and  the  pep- 
tones are  distinguished  by  Neumeister  by  the  following  reactions: 
The  primary  proteoses  may  be  precipitated  from  neutral  solutions 
by  means  of  sodium  chloride ;  a  neutral  solution  of  secondary  proteoses 
remains  perfectly  clear,  a  precipitation  occurring,  however,  upon  the 
addition  of  an  acid.  Potassium  ferrocyanide,  acetic  acid,  neutral 
solution  of  copper  sulphate  and  an  excess  of  picric  acid  precipitates 
the  primary  proteoses  with  but  little  more  difficulty  than  the  native 
albumins.  On  the  other  hand,  the  secondary  proteoses  react  but  very 
slowly  to  acetic  acid  and  potassium  ferrocyanide. 

The  above  represents  the  reactions  of  definite  products  of  protein 
conversion.  But  in  the  examinations  of  the  end  or  the  transmission 
products,  as  they  are  found  in  test-meals,  these  reactions  are  not  of 
practical  value.  The  results  obtained  are  usually  obscure  and  indefi- 
nite, and  it  is  but  seldom  that  one  can  estimate  which  of  these  con- 
stantly changing  products  are  present  and  in  the  largest  quantities. 
The  difficulty  lies  in  the  combinations  that  exist  at  the  same  moment — 
from  the  native  albumin  to  the  peptones,  all  grades  of  the  converted 
products  are  mixed  together — and  these  represent  (HowelU^)  a  hydro- 
l>'tic  cleavage  of  the  protein  molecules  of  a  weight  from  5000  to  7000 
in  the  native  proteins  down  to  the  much  smaller  and  more  soluble  mole- 
cules whose  molecular  weights  are  perhaps  only  250  to  400  or  less. 
The  nearest  approach  to  the  estimation  of  the  proteolytic  power  of  the 
gastric  juice  is  by  means  of  the  indirect  tests  (Mett,  Briicke,  and 
Griitzner),  in  which  the  conversion  power  then  existing  in  the  obtained 
juice  is  estimated,  and  not  the  naturally  formed  products  that  are  already 
present  in  the  tfest-meal. 

RENNIN-ZYMOGEN  AND  RENNIN-FERMENT. 

Rennin-ferment,  rennet,  or  chymosin  was  supposed  to  exist  in  the 
human  stomach  from  early  childhood.  As  far  as  our  knowledge  went, 
the  action  of  this  enzyme  was  confined  to  milk,  which  it  coagulated, 
precipitating  its  casein  in  neutral  solutions.  As  milk  and  milk  foods 
form  an  important  article  of  diet  in  the  human  being,  the  action  of 
this  enzyme,  if  there  be  one,  is  important.  It  was  supposed  that  the 
action  of  the  rennin  went  no  further  than  the  coagulation  of  the  milk. 
After  this,  the  digestion  of  the  curd  was  carried  on  by  the  pepsin,  and 
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in  the  intestine  by  the  trypsin  with  the  ultimate  formation  of  peptones 
as  in  the  case  of  all  proteins. 

"Rennin"  causes  milk  to  clot  with  great  rapidity.  In  the  case  of 
cows'  milk  the  entire  milk  becomes  fairly  solid,  after  which,  if  undis- 
turbed, the  clot  shrinks  and  presses  out  a  clear  yellowish  fluid  called 
whey.  With  human  milk  the  curd  is  less  firm  and  takes  the  form  of 
loose  flocculi.  The  process  in  cows'  milk  resembles  the  clotting  of 
blood.  The  rapidity  of  the  clotting  varies  inversely  according  to  the 
amount  of  rennin  present  and  the  temperature  oj  the  milk.  Its  action 
seems  to  require  the  presence  of  the  soluble  calcium  salts;  in  the 
absence  of  these,  milk  does  not  curdle  upon  the  addition  of  rennin, 
but  will  with  pepsin  and  acid.  The  foregoing  facts  are  important  to 
remember,  because  they  form  the  basis  for  qualitative  and  quantita- 
tive estimations  of  "chymosin"  and  its  supposed  pro-ferment  sub- 
stance, or  for  the  peptogenic  power  of  the  gastric  juice  as  is  sug'gested 
below.  It  should  be  added,  that  casein  is  also  precipitated  from  milk 
by  the  direct  addition  of  an  excess  of  acid,  or  by  the  effects  of  bacteria 
upon  milk-sugar  (lactose)  when  they  cause  the  formation  of  sufficient 
quantities  of  lactic  acid  to  effect  precipitation. 

Like  pepsin,  "chymosin"  was  said  to  possess  a  previous  stage 
known  as  rennin-zymogen  or  lab-zymogen  and  this,  when  treated  with 
acids,  is  rapidly  converted  into  the  active  form  of  the  ferment.  Also 
like  pepsin,  the  rennin-ferment  is  destroyed  by  alkalies,  even  in  weak 
solutions;  whereas  the  rennin-zymogen,  like  pepsinogen,  remained 
practically  unaffected. 

Because  observers  have  not  succeeded  in  extracting  rennin,  or  its 
prodrome,  from  the  mucosa  of  the  pyloric  region  of  the  stomach,  it  is 
supposed  to  be  secreted  only  in  the  fundic  end  and  intermediate 
regions  of  the  organ.  The  source  of  this  secretion  is,  in  all  probability, 
the  same  as  that  of  the  pepsinogen,  namely,  the  central  cells  of  the 
gastric  tubules.  Boasi^  claims  that  rennin-enzyme  is  not  at  all 
affected  by  pepsin,  saliva,  or  fat,  and  only  by  bile  in  so  far  that  it 
deprives  the  gastric  juice  of  a  portion  of  its  acid  and  thus  interferes 
in  the  conversion  of  pro-enzymes  into  active  enzymes. 

With  Cohnheim,  it  is  my  belief  that  there  is  no  distinct  milk 
curdling  ferment  in  the  human  stomach,  and  that  this  clotting  is 
accomplished  by  the  pepsin  alone  as  a  preparatory  step  in  the  diges- 
tion of  casein.  As  proof  of  this  is  the  fact  that  milk  curdling  always 
takes  place  by  the  addition  of  pepsin  and  acid  to  fresh  milk  (rapidly 
when  an  acid  is  also  present,  and  more  slowly  but  still  definitely  when 
it  is  slight),  and  also  the  fact  that  the  isolation  of  this  enzyme  up  to 
the  present  has  been  impossible. 
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LIPASE. 

Lipase,  or  the  fat-splitting  ferment,  is  a  product  of  the  normal 
stomach  in  man  (Volhard^^),  it  strongly  resembles  the  steapsin 
of  the  pancreatic  juice  and  acts  most  readily  upon  emulsified  fats  ars 
they  appear  in  some  of  the  natural  foods,  such  as  milk,  cream  and  yolk 
of  egg.  The  ferment,  like  pepsin,  is  secreted  mostly  from  the  fundus, 
but  not  at  all  from  the  pyloric  end.  As  its  action  is  destroyed  by 
weak  alkalies,  and  a  prior  formed  substance  to  the  actual  ferment 
is  but  difficultly  destroyed  by  it  and  then  only  by  a  considerable 
amount  of  caustic  alkali ;  thus  it  is  probable  that  a  zymogen  also  exists 
for  this  ferment.  The  hydrochloric  acid  does  not  seem  to  be  necessary 
for  the  conversion  of  fats,  for  this  ferment  works  as  well  in  neutralized 
gastric  juice,  but  alcohol  destroys  its  function.  The  content  of  its 
hydrolytic  power  on  emulsified  fatty  natural  foods  has  been  computed 
to  run  as  high  as  70  per  cent. 

Much  of  the  digested  fat  of  foods  undergoes  practically  no  change 
in  the  stomach.  Regarding  the  fat  of  meat  for  instance,  this  is  set 
free  from  the  cells  by  the  dissolving  action  of  the  gastric  juice  upon 
the  proteins,  the  fat  existing  in  mixture  with  the  other  foodstuffs. 
The  fat  is  then  liquefied  by  the  heat  of  the  body  and  disseminated 
through  the  chyme  in  a  coarse  emulsion  by  the  movements  of  the 
stomach.  In  this  way  it  is  mechanically  prepared  for  saponification 
and  emulsification  by  the  pancreatic  juice  in  the  small  intestine. 

MUCUS. 

The  mucus  that  is  found  in  the  stomach  contents  is  a  composite 
mixture  of  that  formed  by  the  epithelium  of  the  stomach  (gastric 
mucus),  and  the  secretion  from  above  in  the  mixed  saliva,  mouth, 
throat  and  esophageal  glands.  While  mucus  and  saliva  which  had 
been  swallowed  during  a  meal  can  usually  be  found  in  test-meals 
as  foamy  masses  floating  on  the  top ;  nevertheless,  much  of  the  swal- 
lowed mucus  becomes  thinned  and  intimately  mixed  with  the  gastric 
variety. 

As  a  result  of  several  observations  that  I  made  on  a  patient  who 
had  been  fed  on  identical  meals  of  a  semisolid  nature  (at  one  time  in 
the  normal  way  of  mastication,  insalivation  and  deglutition,  and  at 
others  through  a  stomach  tube  into  the  empty  stomach  so  that  the 
meal  did  not  come  in  contact  with  the  mouth,  throat  and  esophagus) 
I  observed  that  after  carefully  skimming  the  clumps  from  the 
swallowed  meals,  the  amounts  of  mucus  intimately  and  inseparably 
contained  in  the  meals  were  perceptibly  increased  in  quantity  in   the 
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meals  that  had  been  delivered  into  the  stomach  by  way  of  the  stomach 
tube. 

The  presence  of  mucus  is  evident  to  the  naked  eye  by  its  stringy 
and  tenacious  character.  That  of  the  gastric  epithelium  is  usually 
ihixed  v^ith  the  food  (incorporated  mucus),  and  if  separated  from  the 
meal  sinks  in  standing  water,  while  that  from  the  pharynx  is  separate 
and  floats  on  top.  The  normal  stomach  secretes  but  a  small  amount 
of  mucus,  and  when  the  incorporated  form  is  increased  by  gastric 
digestion  it  is  pathological  and  indicative  of  gastritis.     The  highest 


Fig.  9. — A  specimen  of  gastric  content  aspirated  from  a  patient  in  a 
fasting  condition,  showing  the  snail-like  cells  from  mucus,  singly  and  in 
groups,  mucus  and  nmcous  corpuscles,  some  squamous  epithelial  cells,  and 
amorphous  material. 


degree  of  admixture  is  seen  when  the  hydrochloric  secretion  of  a 
stomach  is  absent  or  low  (long-standing  gastritis,  carcinoma).  On 
the  other  hand,  little  or  no  increase  is  observed  in  acute  ulcer,  the 
neuroses,  hyperacidity  and  hypersecretion,  the  atonies,  and  benign 
stenoses  of  the  pylorus.  In  the  acid  form  of  gastritis  (gastritis  acida) 
where  the  secretion  of  hydrochloric  acid  is  high,  the  amount  of  gastric 
mucus  is  usually  quite  large. 

Mucus  is  dissolved  or  digested  by  gastric  juice,  but  it  requires 
twice  as  long  as  albumin  for  its  solution  (Schmidt^^).  According  to 
the  amount  of  HCl  present  and  the  period  of  digestion,  gastric  mucus 
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is  found  in  glassy  transparent  masses  or  as  shreds  or  fibers.  Very 
small,  still  fairly  well  defined  corpuscles  are  found  in  the  fibrillary 
base  structure  (mucous  corpuscles),  together  with  many  free  nuclei, 
which  probably  are  the  digested  remains  of  the  corpuscles  and 
epithelial  cells,  the  nuclear  membrane  being  more  resistant.  Pave- 
ment epithelium  with  it  suggests  its  origin  from  above  the  stomach, 
and  ciliated  columnar  cells  from  the  respiratory  tract,  upper  pharyijx 
or  posterior  nares. 

The  occurrence  of  snail-like  cells  was  first  described  by  Javvorski.^^ 
They  are  of  no  pathological  significance  and  I  agree  with  Boas^*'*  that 
they  are  commonly  found.  They  are  resulting  formations  of  mucus 
which  had  been  acted  upon  by  HCl  or  fungi. 

NORMAL  FERMENTATION. 

Swallowed  with  the  foods  into  the  stomach  are  various  micro- 
organisms, which,  under  the  favorable  influence  of  the  low  acidity  of 
beginning  digestion,  rapidly  multiply  and  cause  fermentation  of  the 
carbohydrates  with  the  production  of  gases.  This  fermentation  con- 
tinues, with  a  slight  addition  from  the  proteids,  until  the  height  of 
acidity  is  reached  when  it  is  inhibited.  The  normal  stomach  in  the 
height  of  digestion  of  a  meal  contains  none  or  only  a  trivial  amount 
of  gas,  and  when  this  is  present,  it  is  always  at  the  fundus  until  the 
organ  has  quite  emptied  into  the  duodenum,  when  the  gas  may  also 
pass  through  the  pylorus  in  small  quantities,  although  it  is  usually 
retained  in  the  stomach  undergoing  more  or  less  absorption  or  ejec- 
tion by  eructation  of  all  but  a  small  quantity  which  always  remains. 

The  commonest  organism  in  the  production  of  fermentation  is 
the  lactic  acid  bacillus.  It  splits  the  sugar  of  milk  into  lactic  acid, 
also  carbonic,  acetic,  formin,  succinic  and  perhaps  butyric  acids. 
More  or  less  hydrogen  is  also  formed.  The  bacillus  also  possesses 
the  properties  of  inversion,  and  the  power  of  splitting  cane  sugar  and 
mannite  into  lactic  and  carbonic  acids.  A  number  of  other  micro- 
organisms also  exist  which  are  capable  of  forming  lactic  acid  in  the 
stomach. 

Butyric  acid  fermentation  is  due  to  various  forms  of  bacteria. 
These  are  of  the  anaerobic  variety,  the  example  of  which  is  the  rod- 
shaped  bacillus  butyricus  the  spores  of  which  are  found  in  a  variety  of 
shapes  (Prazmowski^®).  As  butyric  acid  fermentation  occurs  in  milk 
after  lactic  acid  has  first  been  formed,  it  is  possible  that  it  might  be 
one  of  the  steps  downward  from  the  reduction  of  lactose  to  carbonic 
acid  and  hydrogen. 

Acetic  acid  fermentation  may  occur  by  the  action  of  the  fungus 
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of  acetic  acid  (mycoderma  aceti)  upon  alcohol,  by  the  production  of 
aldehyde  which  undergoes  oxidation  and  forms  acetic  acid.  This 
type  of  fermentation  is  usually  found  in  those  who  partake  of  alcoholic 
beverages  at  meal  times.  It  may  also  take  place  indirectly  by  yeast 
fermentation  of  carbohydrates. 

Yeast  fermentation  depends  upon  the  presence  of  the  various 
forms  of  saccharomyces  which  have  the  property  of  splitting  up 
glucose  and  forming  alcohol  and  carbonic  acid.  As  the  yeast  fungi 
are  found  in  all  breads,  rolls  and  so  on,  and  these  foods  are  so 
generally  partaken  of  at  meals,  and  as  hydrochloric  acid  in  the  quan- 
tities usually  found  in  the  stomach  has  no  effect  upon  this  process 
of  fermentation  found  in  normal  stomachs,  the  author  believes  the 
lactic' acid  fermentation  to  be  the  commonest  type  of  fermentation 
found  in  normal  stomachs,  and  the  acetic  and  butyric  acid  (and  no 
doubt  other  types)  come  after. 

The  type  of  fermentation  that  is  most  prevalent  in  normal  indi- 
viduals is  due  to  the  character  of  his  foods  and  drink,  and  somewhat 
to  his  eating  habits.  It  is  evident  that  combinations  of  the  above 
mentioned  fermentations  could  exist  at  the  same  time  in  a  stomach. 

ABSORPTION. 

In  the  stomach  the  following  food  substances  are  possible  of 
absorption:  Water,  salts,  sugars  and  dextrins,  that  may  be  formed 
from  the  salivary  digestion  of  starch  or  swallowed  as  such,  and 
the  proteoses  and  peptones  formed  in  the  peptic  digestion  of  proteins 
or  albuminoids.  In  addition  there  is  absorption  of  soluble  liquid 
substances,  such  as  alcohol,  drugs,  etc.  On  the  whole  it  may  be  stated 
that  absorption  from  the  stomach  is  nothing  like  so  complete  or  quick 
as  that  from  the  intestines. 

Water  taken  alone  is  practically  not  absorbed  in  the  stomach,  but 
in  the  intestines.  Von  Mering  has  shown  that  as  soon. as  water 
is  introduced  into  the  empty  stomach  it  begins  to  pass  into  the 
intestines  by  a  series  of  spurts,  caused  by  the  contractions  of  the 
stomach,  and  in  a  short  time  the  stomach  is  empty.  With  other  fluids, 
however,  this  does  not  take  place,  but  the  more  concentrated  they  are 
the  greater  is  the  degree  of  absorption. 

The  absorption  of  salts  from  the  stomach  depends  upon  their 
degree  of  concentration.  According  to  Brandl,  sodium  iodide  is 
absorbed  very  slowly  or  not  at  all  in  dilute  solution.  In  solutions  of  3 
per  cent,  or  over  the  absorption  becomes  important.  This  is  probably 
true  of  the  other  salines,  and,  as  saline  solutions  of  3  per  cent,  or  over 
are  seldom  taken  by  the  human  being,  it  may  be  stated  that  the  degree 
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of  saline  absorption  in  the  stomach  is  small  or  not  at  all,  unless  condi- 
ments, alcohol,  etc.,  are  present  at  the  same  time,  when  it  is  much 
facilitated  (in  this  case  the  absorption  is  due  to  gastric  congestion  or 
stimulation  of  the  epithelium). 

Sugars,  peptones,  mucus,  gelatin  and  vegetable  gums  are  ab- 
sorbed from  the  stomach,  but  not  completely  and  only  poorly  so. 
Brandl's  investigations  proved  that  only  about  5  per  cent,  of  the 
peptones  were  taken  up  by  this  organ  and  at  the  end  of  two  hours. 
Dextrose,  lactose,  saccharose  (cane  sugar),  maltose  and  dextrin  are 
absorbed,  but  also  far  short  of  completely.  Brandl  reports  that 
sugars  and  peptones  are  not  absorbed  until  in  strengths  of  solu- 
tions of  5  per  cent,  or  over;  on  the  whole  then,  it  may  be  said  that 
food  products  are  absorbed  with  some  difficulty. 

Fats  are  not  absorbed  from  the  stomach,  neither  in  the  saponified 
or  emulsified  form,  including  that  acted  upon  by  the  lipase,  or  when 
in  the  more  fluid  state.  Alcohol  is  absorbed  most  readily  (even  20 
per  cent,  solutions),  but  most  of  the  medicaments  (strychnine,  etc.) 
but  very  poorly  (Meltzer). 
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Physiology  and  Chemistry. 

{Continued,) 


Since  Pasteur's  brilliant  work  on  fermentation,  ferinents  have 
been  divided  into  two  great  groups ;  the  living  or  organized  ferments, 
such  as  yeast,  bacteria,  etc.,  and  the  non-living  or  unorganized  fer- 
ments, such  as  pepsin,  trypsin,  etc.  To  the  latter  Kuhne  has  given  the 
name  of  enzymes.  Buchner  (1897)  showed  that  unorganized  fer- 
ments existed  in  yeast  cells  and  in  lactic  acid  producing  bacteria,  and 
so  it  is  most  probable  that  in  the  case  of  organized  ferments  the  action 
of  these  living  bodies  was  due  to  a  specific  soluble  product  of  them 
rather  than  to  a  direct  product  of  the  life  metabolism  of  the  cells 
themselves. 

At  the  present  day,  the  most  tenable  theory  of  the  nature  of 
enzymotic  processes  is  that  they  produce  in  some  mysterious  way 
changes  similar  to  catalysis.  A  catalyzer  is  a  substance  that  alters 
the  velocity  of  a  reaction,  but  does  not  initiate  it  (HowelU).  It  is 
therefore  assumed,  that  the  enzymes  of  the  body  act  as  catalyzers  of 
inorganic  origin. 

SPECIFICITY  OF  ENZYMES. 

The  main  feature  of  the  action  of  enzymes  is  that  they  are  specific. 
Those  that  affect  the  proteins  are  not  capable  of  action  upon  the  car- 
bohydrates and  vice  versa.  The  fat-splitting  enzyme  is  likewise 
specific.  It  is  believed  to-day,  that  each  substance  has  its  own  specific 
enzyme  to  convert  it,  and  that  the  normal  body  secretes  them  as 
demanded.  The  pancreatic  juice,  for  example,  splits  proteins,  starches, 
fats  and  curdles  milk,  and  there  are  assumed  to  be  separate  enzymes 
present  to  do  this,  namely,  trypsin,  diastase,  lipase,  and  rennin, 
although  here,  as  with  the  pepsin,  a  specific  enzyme  for  curdling  milk 
is  not  present.  The  fact  that  even  the  closely  related  substances  like 
double  sugar  require  more  than  one  enzyme  to  reduce  it — one  for 
maltose  and  another  lactose, — that  all  enzymes  are  capable  of  re- 
versible reactions  (lipase),  that  so  little  is  known  of  them  as  definite 
substances,   and  that  different  ones  are   multiplying  in   such  large 
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numbers,  rather  suggests  the  presence  in  the  body  of  a  father  body 
for  them  all.  Fisher  has  advanced  the  theory  that  the  specificity  of  the 
different  enzymes  is  related  according  to  the  geometrical  structure 
of  the  substance  acted  upon. 

The  enzymes  themselves  are  organic  substances  of  a  colloidal 
nature.  They  are  formed  from  the  living  tissue,  and  solutions  of  them 
usually  give  protein  reactions.  Their  structure  is  separate  and  dis- 
tinct from  the  proteins,  for  they  have  been  separated  from  their  close 
protein  association  and  still  show  their  specific  activities. 


Enzymes 

Concerned  in  the  Process 

OF  Digestion. 

Ensyme, 

Where  found. 

Action. 

/ 

Ptyalin. 

Saliva. 

Converts  starch  to  maltose 

4^ 

sugar. 

>l 

\ 

Amylopsin. 

Pancreatic  juice. 

Converts  starch  to  maltose 

"o 

] 

sugar. 

nS 

f 

( 

Invtrtase. 

Small  intestine. 

Converts    cane    sugar    to 

u 

\ 

dextrose  and  levulose. 

C 
o 

y 

\ 

Small  intestine. 

•4-* 

f 

Maltase. 

Saliva. 

Converts  maltose  to  dex- 

< 

I 

Pancreatic  juice. 

trose. 

• 

1 

\ 

Lactose. 

Small  intestine. 

Converts  maltose  to  dex- 

«*4 

trose  and  galactose. 

c 

Lipase. 

Gastric  juice. 

Splits  neutral  fats  to  fatty 

o 

acids  and  glycerin. 

t; 
< 

Steapsin. 

Pancreatic  juice. 

Splits  natural  fats  to  fatty 

acids  and  glycerin. 

r 

1 

Pepsin. 

Gastric  juice. 

Converts  proteins  to  pep- 

tones and  proteoses. 

o 

1 

< 

Tr>psin. 

Pancreatic  juice. 

Splits  proteins  to  the  crys- 

c 

talline   product   for  ab- 

sorption. 

< 

K 

Erepsin. 

Small  intestine. 

Splits    peptones     for    ab- 
sorption. 

REVERSIBLE  REACTIONS. 

Accepting  the  enzymes  as  catalyzers,  it  is  probable  that,  as  with 
certain  chemical  substances,  they  are  capable  of  opposite  changes 
toward  an  equilibrium — that  is,  that  they  may  proceed  in  two  direc- 
tions until  a  new  equilibrium  is  established.  An  interesting  example 
of  this  is  the  double  effect  of  lipase  (Kastle  and  Loewenhart^).  These 
authors  showed  that  lipase  causes  not  only  an  hydrolysis  of  ethyl- 
butyrate  into  ethyl-alcohol  and  butyric  acid,  but  that  a  synthesis  of 
the  last  named  substances  could  take  place  into  ethyl-butyrate  and 
water.     The  presence  of  this  reaction  in  the  tissues  of  the  body  offers 
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the  best  solution  for  the  storing  of  fats  in  the  subcutaneous  tissue 
on  the  one  hand,  and  their  absorption  from  these  tissues  during  starva- 
tion on  the  other.  A  similar  reversibility  has  been  shown  for  some 
of  the  other  enzymes  of  the  body.  Whether  they  all  possess  this 
faculty  and  that  it  is  actively  going  on  more  or  less  in  the  body  has 
not  been  determined. 

GENERAL  SUMMARY  OF  THE  ENTIRE  PROCESS 

OF  DIGESTION. 

To  meet  the  consumption  of  the  structures  of  the  body,  to  build 
jp   tissue  in   the  young  and   maintain   the   equilibrium    of   weight, 
strength  and  reserve  force  in  the  adult,  foods,  in  solid  or  fluid  forms, 
are  essential.     The  desire  for  them  arises  in  the  general  body  but 
manifests  itself  subjectively   in   the  organs   concerned   in   the   proc- 
esses of  digestion — the  alimentary  tracj,  and  the  stomach   most  of 
all.     This   sense   in   its   ordinary   manifestation   may   be    designated 
as  appetite,  and  in  pronounced  conditions  as  hunger.     In  the  usual 
manifestation   (appetite),  individual  habits  in  the  way  of  quantities 
and  character  of  foods,  routine,  and  so  on,  make  differences  among 
us.     Hunger,  however,  is  a  passionate  longing,  real  and  insistent, 
and  quite  the  same  in  all.     Added  to  the  organic  foods,  water  and 
inorganic  salts  are  necessary  to  meet  the  sensation  of  thirst,  and  act 
as  the  medium  favorable  for  their  digestion,  absorption,  assimilation, 
oxidation,  and  excretion.    Thirst  is  also  of  corporal  origin,  manifested 
mainly  upon  the  membrane  of  the  pharynx. 

Taking  a  normal  person  in  whom  the  desire  for  food  exists,  the 
process  of  digestion  may  be  described  briefly  as  follows.  The  thought 
of  partaking  of  food,  the  smell  and  sight  of  its  cooking,  and  its 
presence  before  him  initiates  the  process  of  digestion  (psychical 
secretion).  Added  to  this  now  comes  the  effects  on  salivary  and 
gastric  secretions  brought  reflexly  about  by  the  stimulation  of  foods 
on  the  sensations  of  taste  and  smell.  As  the  molars  grind  and  com- 
minute the  food  in  mastication,  the  ptyalin  begins  its  work  upon  the 
hydrated  starches  or  raw  starch  flour  which  had  been  freed  from  the 
encasement  of  its  granules  and  thus  is  capable  of  absorbing  water. 
The  fluid  saliva  renders  the  food  more  pultaceous,  and  the  mucus 
supplied  to  it  from  the  mouth  glands  and  lower  salivaries  lubricates  it 
After  this,  the  dorsum  of  the  tongue  presses  it  backward  into  the 
depth  of  the  pharynx,  from  which  it  descends  into  the  esophagus, 
where,  by  peristaltic  movement,  it  is  delivered  through  the  cardia 
into  the  stomach. 
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Already,  the  stomach  is  at  work  secreting  gastric  juice  to  meet 
this  bolus,  which  beginning  gastric  motility  distributes  throughout 
the  organ.  As  the  meal  continues,  the  vascular  supply  to  the 
mucosa  increases,  causing  it  to  take  on  a  pinkish  hue,  and  the  flow 
of  gastric  juice  increases  in  quantity  from  the  direct  stimulation  of 
the  food  on  the  secreting  apparatus  and  the  action  of  the  secreto- 
gogues. The  juice,  with  its  hydrochloric  acid  and  enzyme,  dis- 
charges from  the  tubules  on  the  free  surface  of  the  stomach,  and  the 
inclined  shape  of  the  walls  of  the  stomach  with  the  assistance  of 
gastric  peristalsis  encourages  the  juice  to  run  towards  the  pyloric  end 
and  mix  generally  with  the  food  in  that  area,  causing  quick  proteolysis, 
the  splitting  of  the  emulsified  neutral  fats,  inhibiting  the  action  of  the 
ptyalin,  and  adding  sufficient  acidity  to  permit  of  the  opening  and 
closing  of  the  pyloric  sphincter  so  that  the  prepared  chyme  can  be 
sent  at  regular  intervals  into  the  small  intestine. 

As  the  organ  continues  to  fill  with  food,  the  meal  stratifies  itself 
in  the  axis  of  the  viscus  away  from  the  acidified  chyme  at  the  surface 
and  pyloric  region.  In  the  pyloric  and  intermediate  portions,  active 
peristalsis  and  shortening  of  the  organ  work  the  chyme  onward,  while 
the  fundic  end  and  cardia  hold  the  food  in  a  tonic  grasp  to  further 
permit  the  ptyalin  of  the  saliva  to  continue  the  reduction  of  the 
starches  present.  Depending  upon  the  character  and  amount  of  food 
ingested,  the  acid  enzymotic  content  of  the  gastric  juice  raises  (adap- 
tation juice)  until  it  is  sufficient  in  concentration. 

At  about  the  middle  period  of  gastric  digestion,  the  entire  mass  is 
markedly  acidified  and  the  conversion  of  starches  has  ceased.  The 
organ  is  now  in  active  motion,  and  some  of  the  water,  salts,  pep- 
tones, and  dextrins  are  being  absorbed.  The  manufacturing  of 
gastric  juice  now  gradually  declines  toward  a  point  of  non-secretion, 
and  less  mucus  is  being  delivered  from  the  gastric  epithelium.  The 
strength  and  activity  of  the  peristalsis  of  the  stomach  diminish  as 
the  organ  empties,  practically  ceasing  when  this  is  completed,  and 
after  which  the  gastric  mucosa  returns  to  its  alkaline  and  gray-colored 
appearance. 

From  the  first  entrance  of  the  chyme  into  the  duodenum,  more 
important  and  interesting  physiological  phenomena  take  place.  In 
the  small  intestine  the  digestion  is  profound  and  the  resulting  products 
mainly  absorbed.  This  begins  at  the  pylorus  and  is  largely  completed 
by  the  time  the  food  arrives  at  the  ileocecal  valve.  The  digestion  in 
this  part  of  the  canal  is  effected  by  the  combined  action  of  the 
three  secretions — pancreatic  juice,  secretion  from  the  intestinal  glands 
(succus  entericus),  and  bile — all  of  which  continue  hand  in  hand. 
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The  acid  of  the  gastric  juice  probably  stands  guard  over  the  opening 
and  closing  of  the  pylorus,  and  also  affects  the  mucosa  of  the  duo- 
denum, producing  secretin.  This  is  absorbed  by  the  blood  and  carried 
to  the  pancreas,  and  stimulates  that  gland  into  activity  beyond  that 
which  had  already  been  started  by  the  mere  presence  of  food  in  the 
stomach.  This  alkaline  secretion  now  neutralizes  and  then  renders 
neutral  (rarely  alkaline)  the  chyme,  instituting  the  enteric  digestion 
and  permitting  the  pylorus  to  open  for  a  new  supply  of  chyme  to  the 
intestine.  When  a  spurt  through  the  pylorus  takes  place,  the  chyme 
ascends  the  first  portion  of  the  duodenum  and  down  into  the  second. 
Just  before  it  passes  into  the  third,  the  lower  end  of  this  spurt  rounds 
up  for  an  instant  and  a  slight  regurgitation  back  into  the  first  portion 
takes  place,  after  which  it  passes  onward  in  the  duodenum.  The 
first  particles  of  the  meal  now  pass  downward  in  active  digestion, 
due  to  the  enzymes  of  the  pancreatic  juice — trypsin,  amylopsin  and 
s.teapsin,  and  also  the  secretion  of  the  enteric  mucosa. 

Trypsin  is  secreted  as  trypsinogen,  which,  when  it  comes  in 
contact  with  an  activating  product  of  the  duodenum  membrane  called 
enterokinase,  is  converted  into  the  active  enzyme.  This  enzyme 
reduces  rapidly  and  completely  the  gastric  changed  jot  unchanged 
proteins  into  proteoses  and  peptones,  which  the  erepsin  of  the  succus 
entericus  reduces  still  further  into  the  amido-acids,  the  prodromata  of 
the  very  end-products  (polypeptid)  for  absorption.  The  amylopsin 
completes  the  conversion  of  the  starches  which  it  hydrates  into 
maltose  and  achroodextrin.  Before  absorption,  these  substances  are 
further  acted  upon  by  the  maltase  of  the  intestinal  secretion  and  are 
converted  into  dextrose.  The  steapsin,  assisted  by  the  presence  of 
bile,  completes  the  splitting  of  the  neutral  fats  into  fatty  acids  and 
glycerin,  and  the  fatty  acid  then  unites  with  the  alkaline  salts  present 
to  form  soaps.  The  fatty  acids  and  glycerin  are  absorbed  directly  by 
the  epithelium,  after  which  the  products  are  synthetized,  by  the 
reversible  action  of  the  lipase  present  in  the  tissue  back  again  into  fat. 

All  this  time,  when  the  secretin,  enterokinase,  and  erepsin  of  the 
succus  entericus  are  at  work,  the  inverting  enzymes  of  this  same  juice 
are  converting  the  disaccharids  into  monosaccharids — the  maltase  acts 
upon  the  maltose  and  dextrin  converting  them  into  dextrose,  invertase 
upon  the  cane  sugar  reducing  it  to  dextrose  and  levulose,  and  the 
lactase  changes  the  milk  sugar  to  dextrose  and  galactose'.  In  these 
latter  forms  all  of  them  are  absorbed. 

While  the  pancreatic  juice  is  discharging,  bile  is  also  flowing 
through  the  same  orifice.  This  secretion  carries  with  it  waste  prod- 
ucts from  metabolism   (cholesterin,  lecithin,  and  the  bile  pigments 
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which  color  the  chyme  a  yellowish-greenish  tint)  and  a  substance 
which  facilitates  in  the  entire  digestion  of  fats.  The  abundant  pres- 
ence and  action  of  the  bile  retard  the  putrefactive  changes  of  the 
food  in  the  small  intestine  caused  by  the  bacteria  normally  present. 

Absorption  of  all  of  the  end-products  is  now  active;  the  fats  by 
way  of  the  villi,  lacteals  and  thoracic  duct  into  the  blood  vascular 
system,  and  all  the  others  through  the  capillaries  of  the  villi  into  the 
portal  vessels  and  by  way  of  the  liver  finally  into  the  blood.  When 
the  chyme  has  arrived  at  the  ileocecal  valve  (from  two  to  five  and  a 
half  hours  after  eating)  and  while  it  is  passing  (from  nine  to  twenty- 
three  hours),  about  85  per  cent,  of  the  food-products  have  been  fully 
digested  and  absorbed. 

The  remainder  of  the  meal  is  now  in  the  large  intestine,  where  it 
comes  in  contact  with  the  alkaline  and  mucus-charged  secretion  of  the 
colon  which  is  free  from  enzymes.  Here,  that  much  of  the  unabsorbed 
food  that  has  passed  the  ileocecal  valve  and  the  water  of  the  chyme, 
which  is  still  about  as  fluid  as  at  the  pylorus,  are  passed  up  and  down 
the  ascending  colon  by  peristaltic  and  antiperistaltic  movements  and 
are  absorbed,  leaving  feces,  which  consists  of  indigestible  food 
materials,  some  of  the  food-products  untouched  by  the  intestinal 
secretions  and  some  of  the  unabsorbed  end-products,  cholesterin, 
excretin,  mucus,  pigment,  inorganic  salts,  a  large  quantity  of  bacteria, 
and  the  end-products  of  putrefaction  (phenol,  indol,  skatol,  cresol, 
etc.).  It  may  finally  be  mentioned  that  there  is  normally  a  minor 
degree  of  bacterial  action  in  the  lower  part  of  the  small  intestine; 
most  of  the  putrefaction,  however,  takes  place  in  the  large.  In 
the  small  gut  there  is  usually  some  bacterial  effect  on  the  carbohy- 
drates and  also  on  the  proteins  if  they  are  not  quickly  absorbed.  The 
feces  collect  in  the  sigmoid  and  rectum,  where  its  pressure  upon  the 
sensory  nerves  produces  the  desire  to  defecate,  which  is  brought  about 
by  relaxation  of  the  internal  sphincter  at  the  anal  opening  and  the 
contraction  of  the  abdominal  muscles. 

FOODS  AND  FOODSTUFFS. 

As  the  body  is  composed  of  the  chemical  constituents  or  proxi- 
mate principles  of  proteids,  carbohydrates,  fats,  water  and  salts,  in 
order  that  nutrition  of  the  body  may  proceed  normally,  these  prin- 
ciples in  proper  proportions  and  quantities  must  be  supplied  as  food. 
This  permits  of  the  use  of  a  great  variety  of  products  of  the  animal  and 
vegetable  kingdoms,  and  as  man  is  an  omnivorous  animal  and  Nature 
has  developed  in  him  the  physiological  necessities  to  digest  them  to 
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• 

maintain  life  in  its  fullest  capacity,  all  of  them  are  necessary.  It  must 
never  be  forgotten  that  while  man  may  exist  on  a  one-sided  diet 
(vegetables),  it  is  not  altogether  what  we  eat  but  what  we  digest 
and  absorb  that  maintains  the  exothermic  changes  of  life,  and  also  the 
important  fact  that  the  proteins  of  animal  foods  are  more  completely 
digested  than  those  of  the  vegetable  kingdom. 

The  animal  foods,  particularly  the  meats,  are  characterized  by 
their  large  quantity  of  proteins  and  fats,  and  a  relatively  small  amount 
of  carbohydrates.  The  meats  themselves  diflFer  considerably  in  their 
protein  content  as  the  following  list  shows.  The  vegetables  are  dis- 
tinguished, as  a  rule,  by  their  large  percentage  of  carbohydrates  and 
small  amounts  of  proteins  and  fats.  Some  of  them,  however  (such 
as  peas,  beans  and  other  leguminous  foods)  are  remarkable  for  their 
large  percentage  of  protein.  The  cereals  occupy  a  place  betw^een  the 
two  groups  above  mentioned. 

Composition  of  Different  Meats.     (Taken  from  Koming*s  and 

At  water's  analyses.) 

• 

Water.  Protein.  Fat.     Carbohydrate.     Ash. 

Beef,  moderately  fat 73.03    .     20.96  5.41  0.46  1.14 

Veal,  fat  72.31  18.88  7.41  0.07  1.33 

Mutton,  moderately  fat 75.99  17.11  5.97  ....  1.33 

Pork,  lean 72.57  20.05  6.81  ....  1.10 

Ham,  salted   62.58  22.32  8.68  ....  6.42 

Pork  (bacon),  very  fat 10.00  3.00  80.50  ....  6.5 

In  the  class  of  proteins  are  also  included  other  substances  than 
muscular  tissue  of  animals,  as  various  glands  (thymus,  testicles, 
spleen,  etc.),  brain,  lung,  liver,  and  so  forth.  Birds  and  fish  foods, 
oysters,  clams,  lobsters,  etc.,  are  included  in  this  class.  The 
digestibility  of  the  protein  foods  depends  much  upon  their  quality, 
quantity  ingested,  and  preparation.  The  younger  animals  supply  the 
tenderest  and  easiest  digested  flesh.  That  which  is  too  fresh  (still 
rigid)  or  contains  much  fascia,  tendons,  etc.,  is  tougher  and  more 
difficult  to  digest.  Raw  meat  is  more  easily  digested  than  that  which 
has  been  cooked;  and  chopping,  scraping,  or  grinding  the  meats 
increases  the  digestibility.  Cooking,  however,  diminishes  the  danger 
of  infection  by  the  destruction  by  heat  of  the  contained  microorgan- 
isms. As  the  cooking  of  meats  coagulates  their  nitrogenous  matter 
(myosin)  and  contained  blood,  it  must  be  evident  that  any  extract 
of  these  foods,  when  heat  is  used  in  the  process  (beef-tea,  other 
meat  and  fish  food  broths),  contains  but  little  protein  matter  and 
therefore  is  quite  valueless  as  a  food.     Unless   some  of  the   carbo- 
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hydrates,  such  as  the  vegetables  gumbo,  tomato,  celery,  etc.,  or  the 
cereals,  such  as  rice,  sago,  farina,  tapioca,  etc.,  are  added  to  these 
broths,  they  are  little  more  than  water,  salts,  and  some  soluble  extrac- 
tives of  meat  (gelatin  and  a  little  albumin),  and,  beyond  a  stimulating 
effect,  are  of  but  little  value  as  foods  for  the  well  or  ill.  Some  forms 
of  cookiitg,  as  roasting  or  broiling,  loosen  the  various  fascia  and 
enveloping  membranes,  thereby  separating  the  fibers  so  that  the 
digestive  juices  can  act  more  easily  upon  the  fibers  themselves. 

Eggs  are  especially  rich  in  protein  and  fats.  They  are  an  excel- 
lent article 'of  diet  because  they  are  so  easily  digested.  The  more 
they  are  cooked,  the  harder  the  protein  in  the  white  of  egg  becomes, 
and  the  slower  they  are  of  digestion.  From  the  soft  to  the  hard 
boiled  variety  the  difference  in  time  is  about  double — the  soft  leaving 
the  stomach  in  about  one  and  a  half  hours.  Still,  the  writer  has 
seen  persons  who  could  digest  hard  boiled  eggs  without  distress, 
and  in  whom  the  distress  resulting  from  taking  the  soft  forms 
prohibited  their  use.  The  caloric  value  of  two  eggs  is  about  twenty 
calories;  about  equal  to  the  heat  value  of  a  tumbler  of  milk. 

Milk  is  the  most  perfect  food  extant.  It  possesses  all  of  the 
elements  necessary  to  maintain  life  and  is  quickly  and  readily  digested, 
leaving  no  indigestible  residue.  As  mother's  milk,  it  is  the  ideal  food 
for  the  young;  as  cow's  milk,  with  its  greater  protein  content,  it  is  the 
ideal  food  for  the  adult.  Its  casein  and  albumin  are  easy  of  digestion, 
its  fats  are  in  the  form  of  a  fine  emulsion  and  thus  readily  reduced,  its 
carbohydrate  (lactose)  has  a  special  enzyme  in  the  enteric  canal  for 
its  conversion,  and  its  water  and  inorganic  salts  are  readily  absorbed 
into  the  economy.  For  these,  and  the  fact  that  it  can  so  easily  be 
sterilized,  it  makes  an  ideal  and  safe  food  for  the  sick. 

Among  the  various  modifications  of  milk  that  are  used  are  : — 

Kephir — cow*s  milk  fermented  by  kephir  grains. 

Kumyss — fermented  mare's  milk. 

Matzoon  or  Zoolak — cow's  milk  fermented  by  yeast  and  lactic  acid  bacilli. 

Cream — which  is  mostly  fat  and  some  casein  about  the  globules. 

Butter — the  fats  without  this  casein  envelope  and  fluid. 

Buttermilk — the  fluid  of  the  cream  containing  this  casein. 

Whey — the  fluid  of  milk  without  the  casein,  but  containing  the  salts,  sugar  and 

milk  albumin. 
Cheese — which  is  the  precipitated  casein  with  more  or  less  fat,  according  as 

cheese  is  made  from  skimmed,  whole  milk,  or  whole  milk  plus  cream. 

The  vegetable  foods  all  contain  more  or  less  carbohydrates. 
Those  particularly  rich  in  proteids  are  the  leguminous  foods:  peas, 
beans,    lentils,   etc.     These   contain   about   twenty-five    per   cent,    of 
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legumin,  which  is  allied  in  its  chemistry  to  albumin.  They  form  the 
chief  source  of  nitrogen  in  the  vegetarian  dietaries.  Some  of  them, 
like  potatoes  and  rice,  are  relatively  rich  in  starch  and  sugar.  The 
green  vegetables,  asparagus,  cabbage,  spinach,  string  beans,  etc.,  are 
especially  rich  in  salts;  while  fruits,  pears,  peaches,  grapes,  apples, 
etc.,  all  contain  considerable  sugar  and  organic  acids,  like  tartaric, 
malic,  citric,  and  others.  Ground  cereals  make  up  a  significant  bulk 
of  carbohydrate  diet  (wheat,  rye,  rice,  barley,  oats,  etc.).  Some  of 
these,  like  oats,  are  rich  in  starches,  while  others,  like  wheat,  contain 
a  protein  called  gluten  and  fats  in  considerable  quantities  and  are 
valuable  nitrogenous  substances.  Those  that  contain  mostly  starches 
are  ground  up  into  flour,  which  in  turn,  by  the  addition  of  other 
substances,  like  yeast,  carbonic  acid  gas,  baking  powder  and  so  on, 
are  developed  into  various  articles  of  food  (bread,  cakes,  biscuits, 
macaroni,  sago,  etc.). 

Composition  of  Foods.     (Howell.) 


In  100  Parts. 


Meat 

Eggs  

Cheese    

Cow's  milk  •. 
Human  milk 
Wheat  flour 


Water,     i    Protein. 


Pat. 


Carbohydrate. 


Dlfifestildes. 


76.7 
73.7 
36  to  60 
87.7 
89.7 
13.3 


Wheat  bread 35.6 


Rye  flour  

Rye  bread   

Rice   

Corn   

Macaroni    

Peas,  beans,  lentils 

Potatoes   

Carrots   

Cabbages    

Mushrooms    

Fruit 


13.7 
42.3 
13.1 
13.1 
10.1 

12  to  15 
75.5 
87.1 
90.0 

73  to  91 
84.0 


20.8 
12.6 
25  to  33 
3.4 
2.0 
10.2 
7.1 
11.5 
6.1 
7.0 
9.9 
9.0 
23  to  26 
2.0 
1.0 
2  to  3 
4  to  8 
0.5 


1.5 
12.1 

7  to  30 
3.2 
3.1 
0.9 
0.2 
2.1 
0.4 
0.9 
4.6 
0.3 

1>4  to  2 
0.2 
0.2 


0.5 
0.5 


0.3 

3  to  7 
4.8 
5.0 

74.8 
55.5 
69.7 
49.2 
77.4 
68.4 
79.0 
49  to  54 
20.6 
9.3 

4  to  6 
3  to  12 

10.0 


Cellulose. 


Ash. 


0.3 

0.3 

1.6 

0.5 

0.6 

2.5 

0.3 

4  to  7 

0.7 

1.4 

lto2 

lto5 

4.0 


1.3 
1.1 

3to4 
0.7 
0.2 
0.5 
1.1 
1.4 
1.5 
1.0 
1.5 
0.5 

2  to  3 
1.0 
0.9 
1.3 
1  2 
0.5 


ACCESSORY  ARTICLES  OF  FOOD. 

In  addition  to  the  ordinary  foods,  there  are  a  number  of  articles 
which  are  frequently  used  but  are  not  essential  to  maintain  life. 
Among  the  most  used  of  them  are:  alcohol  and  various  drinks,  tea, 
coffee,  cocoa, — and  the  condiments. 

Alcohol  is  used  in  a  great  variety  of  drinks.  Beer  contains  from 
3  to  5  per  cent,  of  alcohol,  and  about  6  per  cent,  of  extractives, 
prominent  among  which  are  dextrin,  maltose  and  albuminoses. 
Wines  contain  from  6  to  25  per  cent,  of  alcohol ;  port  about  10,  and 


NUTRITION  AND  HEAT  PRODUCTION.  59 

sherry  up  to  25  per  cent.  In  addition,  the  wines  contain  considerable 
sugar  and  free  organic  acids.  Spirits  contain  about  50  per  cent,  of 
alcohol. 

In  small  amounts  and  in  dilution  of  under  10  per  cent.,  ethyl 
alcohol  acts  as  a  stimulant  to  the  secretion  of  hydrochloric  acid,  but 
no  effect  is  noticed  on  the  amounts  of  pepsin  or  gastric  mucus.  In 
stronger  solutions,  20  per  cent.,  the  secretion  of  gastric  juice  is  more 
actively  stimulated  with  an  increase  in  the  production  of  mucus.  In 
higher  concentration  the  secretion  is  inhibited  and  shortened,  while 
the  formation  of  mucus  is  marked.  Over  50  per  cent,  alcohol  pro- 
duces abundant  mucous  secretion  with  very  little  hydrochloric  acid 
formation.  Above  70  per  cent,  it  has  a  corrosive  action  on  the  mucous 
membrane  through  its  disintegrating  effect  upon  the  albumin  in  the 
cells.     (L.  Kast^). 

Like  alcohol  in  small  quantities,  tea,  coffee,  cocoa  are  all  stimu- 
lants. This  is  due  to  the  alkaloids  contained  in  them.  Tea  has  in 
addition  an  astringent  of  the  nature  of  tannin.  The  alkaloid  of  coffee 
(there  are  about  2  grains  of  caffeine  in  each  cup)  with  a  volatile  oil 
called  coffeon  makes  this  beverage  strongly  stimulating  to  the  nervous 
system  and  kidneys.  Cocoa  also  contains  fats  (60  per  cent.),  starch 
and  albuminous  matter,  and  thus  must  be  looked  upon  more  as  a  food 
than  the  others. 

Among  the  condiments  are  pepper,  salt,  mustard,  vinegar,  pap- 
rika, etc.,  and  the  flavors,  which  are  various  oils  or  esters  that  give 
odor  or  taste  to  food  or  drink.  As  a  group  it  may  be  said  of  them 
that  they  occupy  an  important  place  in  the  regime  of  feeding,  and  are 
valuable  in  the  way  of  rendering  foods  more  palatable.  In  the  quan- 
tities in  which  they  are  usually  taken  they  are  not  injurious,  at  least 
not  to  any  appreciable  extent  on  the  normal  stomach. 

NUTRITION  AND  HEAT  PRODUCTION. 

In  completing  this  chapter  it  seems  not  amiss  to  include  some  of 
the  established  facts  concerning  the  aim  of  alimentation,  metabolism, 
heat  production,  and  so  on,  as  they  appear  of  importance.  For  the 
sake  of  brevity  in  outlining  these  varied  and  complex  processes,  it 
would  be  best  to  consider  them  under  the  foodstuff  headings — such  as 
the  proteins,  albuminoids,  carbohydrates,  fats,  water,  etc. — and  call 
attention  to  certain  general  physiological  conceptions  regarding  them. 

In  the  process  of  the  metabolization  of  proteins  (and  albumin- 
oids), for  the  purpose  of  tissue  nutrition  and  repair  incident  to  func- 
tion, the  organic  substances  are  chemically  changed,  and  nitrogen, 
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which  is  a  component  of  the  original  body,  is  eliminated.  This  is  found 
in  the  urine,  feces,  and  sweat.  When  the  body  is  receiving-  in  the  food 
as  much  nitrogen  (or  protein)  as  is  metabolized  and  excreted,  the  body 
is  said  to  be  in  nitrogen  equilibrium.  In  adult  life,  under  normal 
conditions,  the  diet  is  so  regulated  by  the  appetite,  that  a  nitrogen 
equilibrium  is  maintained  through  long  periods  of  time.  If  there  is  a 
plus  balance  in  favor  of  food,  the  body  is  laying  on  or  storing  protein 
tissue ;  while  if  the  balance  is  minus,  the  body  is  losing  protein  and 
therefore  weight.  In  this  connection,  it  is  important  to  remember 
that  under  favorable  conditions  for  its  development,  a  body  can  estab- 
lish the  nitrogen  or  protein  equilibrium  at  different  levels  without  any 
apparent  effect  for  the  time  being.  But  a  long  continued  too  high  an 
intake  is  liable  to  cause  gastro-enteric  and  corporal  conditions  of 
illness;  while  one  that  would  be  too  low  would  cause  subnutrition, 
anemia,  etc.  During  growth  in  the  young,  in  convalescence,  etc.,  the 
body  stores  protein  and  the  balance  is  in  favor  of  the  food  nitrogen. 

Likewise  it  is  important  that  the  carbon  equilibrium  must  also  be 
maintained  to  preserve  health  in  the  body.  The  carbon  is  excreted 
in  the  exhaled  air,  urea,  etc.,  and  this  output  is  also  balanced  by  the 
carbon  intake  of  the  food.  It  is  possible  that  a  body  could  be  in 
nitrogen  equilibrium  and  yet  lose  or  gain  in  weight,  because  the 
nitrogen  intake  and  output  may  be  balanced  while  the  carbon,  which  is 
derived  mostly  from  the  fats  and  carbohydrates,  may  be  greater  or 
lesser  as  the  case  may  be.  A  normal  person  lives  so  as  to  main- 
tain a  general  body  equilibrium  (includes  also  water  and  inorganic 
salts). 

ilis  intake  must  balance  his  output  so  that  he  can  carry  on  the 
functions  of  life  and  his  mental  and  manual  work  without  losing 
weight  and  strength.  The  non-protein  foods  can  act  as  protectors  to 
the  proteins.  Herein  lies  their  great  value  in  nutrition.  On  a  mixed 
protein  and  non-protein  diet,  the  latter  may  be  increased  and  the 
former  markedly  decreased  without  there  being  a  breaking  down  of 
the  nitrogen  equilibrium.  This  is  apparent  when  we  remember  that 
the  proteins  furnish  heat-energy  to  the  body,  and  that  parts  of  them 
are  used  to  reconstruct  the  living  protoplasm  which  breaks  down  in 
the  functional  work  of  the  tissues.  The  non-proteins  are  strong  heat- 
and  work-energy  furnishers,  and,  by  saving  this  necessity  on  the  part 
of  the  proteins,  can  permit  them  to  enter  mostly  into  the  reconstruc- 
tion of  the  tissues. 

The  examination  of  the  dietaries  of  the  civilized  races  shows  that 
between  100  and  120  j^^^rams  of  protein  are  used  daily  by  the  average 
adult  man.     Chittenden  claims,  based  on  a  number  of  careful  observa- 
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tions,  that  Voit's  standard  of  118  grams  was  too  high,  and  that  men 
in  various  walks  of  life  may  be  well  nourished,  without  losing  weight 
or  strength,  on  a  diet  containing  only  30  to  50  grams  of  protein. 
While  this  may  be  true  and  is  of  interest  from  a  physiological  point  of 
view,  it  is  wisdom  for  the  physician  not  to  set  it  up  as  a  standard 
for  application  to  those  who  are  ill,  unless  he  adds  to  the  low  protein 
dietary  a  sufficient  quantity  of  easily  digested  "protein-sparers"  to 
keep  the  protein  quota  high  enough  for  full  nutrition.  In  diseases  like 
the  continuous  fevers  and  in  some  gastric  disorders  in  which  it  might 
be  advisable  for  evident  reasons  to  seriously  curtail  for  the  time  being 
the  quantities  of  ingested  foods  (gastric  atonies),  the  low  protein 
standard  might  be  of  service  as  a  safe  minimum  standard  in  making  up 
a  dietary.  In  many  of  the  gastric  disorders  of  an  organic  nature 
(non-malignant),  the  patients  suffer  from  subnutrition  from  the  taking 
of  too  little  food,  and  a  higher  feeding,  of  proteins,  like  that  now  suc- 
cessfully employed  in  the  treatment  of  tuberculosis,  constitutes  an 
important  factor  in  the  embetterment  of  their  general  and  local 
condition. 

The  albuminoid  most  frequently  occurring  in  food  is  gelatin. 
It  is  derived  from  the  connective  tissue  in  meat,  bones,  etc.  Observa- 
tions have  conclusively  shown  that  although  gelatin  most  resembles 
the  proteins,  and  that  it  is  formed  into  peptone  during  digestion,  it 
cannot  maintain  nitrogen  equilibrium.  Gelatin  serves  as  a  source  of 
energy  to  the  body  in  about  the  same  sense  as  the  carbohydrates  and 
fats  do,  excepting  that  it  is  a  better  protein-sparer  than  they  are. 

The  carbohydrates,  sugars,  starches,  gums,  etc.,  are  reduced  in 
the  processes  of  digestion  and  absorbed  into  the  blood  as  simple  sugars 
(dextrose,  levulose,  galactose).  Here  they  are  formed  into  glycogen, 
in  which  form  they  are  stored  in  the  muscular  tissue  and  liver  and 
finally  are  utilized  in  the  economy  as  dextrose.  Most  probably  the 
liver  is  the  storehouse  and  regulator  of  this  supply  to  the  blood. 
Physiologists  assume  that  in  regulating  this,  the  liver-cells  produce 
an  enzyme  which  converts  the  stored  glycogen  into  dextrose  in  pro- 
portion as  the  sugar  of  the  blood  is  used  up  by  the  tissues.  The 
end-products  of  carbohydrate  oxidation  are  carbon  dioxide  and  water, 
and  the  probability  is,  that  in  some  way  the  internal  secretion  of  the 
pancreas  is  essential  to  the  process,  of  which  it  may  be  said  that 
there  is  still  much  to  be  learned  in  the  way  of  how  this  is  brought 
about  and  the  chemistry  of  the  intermediate  products. 

The  great  value  of  carbohydrate  foods  lies  in  their  being  a  source 
of  energy  for  muscular  work  (the  oxidation  of  the  muscle  glycogen 
furnishes  the  main  or  sole  source  of  element  for  muscular  contraction). 
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By  their  oxidation  they  furnish  a  most  important  part  of  the  constant 
supply  of  heat  in  the  body  (each  gram  of  sugar  on  oxidation  yields 
4  calories  of  heat),  and  the  oxidation  of  sugar  saves  the  loss  of  protein. 
It  is  evident,  then,  that  the  carbohydrates  are  important  sources  of 
heat  and  energy,  but  have  no  direct  effect  upon  the  building  of  the 
protoplasm  of  the  body.  In  fact  a  person  fed  only  on  strict  carbo- 
hydrate food  would  eventually  starve  to  death.  There  is  little  doubt 
that  in  the  indirect  way,  as  protein-sparers,  they  are  more  efficient 
than  the  fats.  The  carbohydrates  again,  are  important  factors  in  the 
building  up  of  fat  of  the  body,  and  the  fat  which  is  synthesized  from 
them  is  of  the  firm  and  most  staple  kind.  Since  in  the  forms  they 
are  usually  taken  as  foods  they  are  so  readily  digested  and  absorbed, 
they  comprise  an  important  factor  in  the  dietaries  of  those  who  are 
under-nourished  and  debilitated — a  common  picture  in  many  of  our 
long  standing  gastric  cases. 

As  has  already  been  pointed  out,  the  fats  are  broken  down  in  the 
process  of  digestion  into  fatty  acid  and  glycerin,  which  two  products 
are  immediately  resynthesized  in  the  villi  into  neutral  fat  again,  in 
which  form  it  circulates  in  the  lacteal  system  (the  so-called  chyle  fat). 
The  fats  are  the  main  sources  of  energy  to  the  body — even  beyond  that 
possible  by  the  same  weight   of  carbohydrates.     When    eaten   and 
absorbed  in  amounts  in  excess  of  the  metabolic  necessities,  it  is  stored 
in  the  adipose  tissue  as  fat  which  is  readily  available  for  oxidation  for 
conditions  of  need,  such  as,  insufficient  diet,  illness,  starvation,  etc. 
In  addition  to  their  sources  of  heat-energy,  both  immediately  or  after 
they  had  been  stored,  they  may  be  synthesized  with  other  complex 
substances  of  the  body,  such  as  lecithin.     It  is  probable  that  they  are 
not  factors  in  the  production  of  body  sugar  in  any  way,  even  under 
conditions  of  starvation.     But  on  the  other  hand,  fat  can  easily  and 
often  is  produced  from  sugar  in  the  body — this  is  plainly  seen  in  those 
heavy  individuals  who  practically  live  on  fat-free  diets,  but  who  par- 
take largely  of  carbohydrates. 

The  body  contains  in  its  structure  a  considerable  amount  of 
inorganic  materials.  On  incineration  of  the  body  this  amounts  to 
about  one  per  cent,  of  the  total  weight.  These  are  not  sources  of  heat- 
energy  but,  nevertheless,  they  have  most  important  functions.  They 
maintain  a  normal  composition  and  osmotic  pressure  in  the  controlling 
of  water  to  and  from  the  tissues;  they  are  bound  up  in  the  living 
molecule  and  are  necessary  for  their  construction  and  normal  re- 
actions; the  calcium  salts  are  important  in  the  coagulation  of  the 
blood  and  the  coagulation  of  milk;  the  calcium,  sodium  and  potassium 
salts  in  the  actions  of  the  heart  and  irritability  of  the  muscular  and 
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nervous  tissues;  the  iron  salts  for  the  production  of  hemoglobin;  and 
the  chlorides  for  their  assistance  in  osmosis,  secretion  and  excretion. 
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CHAPTER  IV. 
Anamnesis. 


The  interrogation  of  the  patient,  the  history  taker's  ability  to 
discern  and  marshal  salient  points  and  reject  those  which  are  super- 
fluous, is  of  the  greatest  value  in  gastro-intestinal  conditions,  as  well 
as  in  all  other  clinical  work.  It  is  hardly  necessary  to  again  state  the 
oft-told  fact  that  an  exhaustive  history  is  of  the  utmost  importance, 
but  such  matter  as  is  noted  in  writing  must  always  be  relevant  to 
the  illness  itself,  and  not  include  all  that  most  patients  tell  us.  It 
can  hardly  be  expected  that  a  lay  person  could  delineate  a  consecutive 
medical  history.  This  ideal  is  rarely  met  with  even  when  a  physician 
or  trained  nurse  is  the  patient  before  us.  Common  errors,  in  my 
experience,  are  the  absence  on  the  part  of  the  patient  to  attention  to 
general  anamnesis,  the  tendency  of  persons  to  lay  special  stress  upon 
relatively  unimportant  matters,  the  rambling  off  in  directions  which 
serve  to  no  purpose  in  the  way  of  diagnosing  the  condition  which 
brings  them  under  observation,  and  the  ever  present  fact  that  the 
average  person  is  not  observing  of  himself  in  the  detail  way  and 
thus  attaches  no  or  but  slight  importance  to  many  valuable  clinical 
details. 

For  this  reason,  I  usually  begin  the  detailing  of  the  history  of 
the  present  illness  with  the  question,  "In  what  way  do  you  seem  to 
be  ill?"  My  purpose  in  this,  is  to  serve  in  roughly  distinguishing 
between  gastro-intestinal  conditions  proper,  and  conditions  of  disease 
remote  to  the  alimentary  canal.  While  this  is  not  offered  as  of  prac- 
tical value  in  the  separation  of  the  cases,  it  is  of  value  as  a  time 
saver,  and  permits  one  to  make  mental  deductions  of  the  patient's 
appearance,  manner,  voice,  his  aptitude  to  center  on  classes  of  symp- 
toms, the  listening  to  matters  of  history  which  might  be  the  pivotal 
points  for  elucidating  subsequent  relevant  details,  and  so  on.  I 
believe  it  is  always  the  best  plan  to  encourage  this  preliminary  talk 
before  the  details  of  the  building  up  of  the  present  history  record  is 
begun  in  earnest.  The  majority  of  those  seeking  advice  are  quite  will- 
ing to  give  a  report  of  their  distress  at  the  onset  of  this  part  of  the 
interview,  which  narration,  it  can  be  said,  can  easily  be  stopped  by 
the  simple  interjection  of  a  question  or  two  should  it  be  noted  that 
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but  little  more  of  importance  could  come  spontaneously.  Quite  nat- 
urally, the  subjective  symptoms  receive  the  sway  of  attention  on  the 
part  of  the  patient,  and  the  objective  ones,  unless  they  are  prominent 
features  in  the  case,  but  scant  notice.  In  a  few  moments,  a  general 
atmosphere  of  the  case  and  the  individual  will  be  noted,  and  an  idea 
w^ill  occur  as  to  whether  the  patient's  detail  of  symptoms  can  be 
accepted,  or  to  what  extent,  or  whether  it  would  be  wisest  to  request 
of  the  individual  to  simply  answer  the  questions  as  you  ask  them. 
At  this  point  the  history  is  begun  in  detail,  and  the  subject  matter 
written  upon  history  cards  or  blanks  kept  for  that  purpose.  At  the 
recording  of  the  history  it  is  well  to  become  master  of  the  situation 
and,  having  in  mind  the  individual's  past  remarks  as  they  bear  upon 
the  illness,  build  up  the  history  in  a  deliberate  manner.  Manifestly, 
it  would  not  be  expected  in  this  work  to  canvass  the  symptomatology 
of  all  of  internal  medicine.  The  author  wishes  merely  to  give  a  few 
simple  guides  with  the  hope  that  the  matter  of  good  history  taking 
may  be  more  generally  recognized,  and  possibly  benefit  accrue,  at 
least  insofar  as  it  pertains  to  gastro-enterological  conditions.  My 
observation  has  been  that  assistants  who  have  graduated  from  properly 
conducted  hospitals — particularly  those  of  our  large  cities — are  more 
alive  to  the  importance  of  good  histories,  and  are  more  able  in  the 
construction  of  them  than  those  who  have  not  been  so  fortunate. 
This  alone  tells  its  own  story,  to  which,  of  course,  it  must  be  added 
thait  personal  equation  makes  differences  in  all.  The  following  ques- 
tions are  offered  in  the  way  of  suggestion : — 

Age,  avocation  and  mode  of  life?    . 

Are  you  of  a  nervous  nature  ?  Details  on  family  history  and  points  from 
direct  observation  are  important. 

What  previous  illnesses  have  you  had?  What  are  your  habits  in  the  use  of 
alcoholic  drinks,  tea,  coffee,  and  tobacco? 

Mode  of  onset  of  symptoms,  sudden  or  gradual? 

Was  there  an  infectious  disease  or  any  disturbed  state  of  body  accompanying 
or  immediately  preceding  its  onset?  Any  other  cause,  such  as  fright,  worry,  taking 
cold,  trauma?  When  did  your  illness  begin?  What  were  the  first  symptoms  noted, 
and  how  have  these  changed  since  then? 

What  is  your  usual  weight,  and  have  you  maintained,  lost  or  added  to  it? 
Always  weigh  patients  yourself  to  prove  that  their  statements  are  correct. 

Have  you  lost  in  physical  strength  since  your  illness,  and  how  have  you 
noted  it? 

How  is  your  appetite  now?  Is  it  regular,  increased,  lost,  variable,  easily 
satisfied,  or  have  you  a  desire  for  piquant  foods? 

Is  your  thirst  increased,  and  how  do  you  feel  after  drinking  hot  or  cold 
drinks  ? 

Have  you  an  unpleasant  taste  in  the  mouth?    Is  it  pappy,  sweet,  sour,  bitter 
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or  foul?    Is  it  only  present  or  is  it  most  noticeable  mornings,  or  present  only 
after  meals,  and  if  so,  how  long  after? 

What  are  your  eating  habits  in  numbers  of  meals,  kinds  of  foods  you  partake 
the  most  of,  and  how  much  time  do  you  usually  take  to  eat  your  meals? 

Do  disturbances  of  swallowing  or  symptoms  of  dysphagia  exist?  And  if  so. 
find  out  their  character.  Is  there  a  globus  hystericus,  or  vomiting  of  foods  collected 
in  the  esophagus?  What  kind  of  foods  can  be  swallowed  the  easiest,  or  cannot 
at  all — solid,  semisolid,  fluid.  Have  you  catarrh  in  the  head,  and  do  you  have 
much  throat  trouble? 

Have  you  a  feeling  of  pressure  in  your  stomach?    At  what  point  do  you  feel 
it,  does  it  come  on  only  after  eating,  and  how  soon  afterward,  or  is  it  inde 
pendent  of  the  ingestion  of  foods?    How  long  does  it  last,  and  do  certain  kinds 
of    food   or   quantities   of   them   have   any   influence   upon   it?     Have    there   been 
,  periods  of  time  in  the  past  when  it  was  not  present? 

Have  you  actual  pain  in  the  stomach,  or  just  distress?  What  is  its  relation- 
ship to  meals,  quantity  or  quality  of  foods?  When  after  eating  does  it  occur,  how 
long  does  it  last,  and  exactly  where  is  it  situated?  What  is  the  character  of  this 
pain,  and  does  motion  or  posture  influence  it? 

Are  you  troubled  with  decided  belching  of  gas,  and  what  is  its  relationship 
to  eating?  Is  it  odorless  or  not,  and  has  it  a  taste?  Do  small  amounts  of  food 
come  up  with  the  gas?  How  long  does  this  last  after  eating,  and  have  you  had 
intervals  of  relief  and  return  in  the  past?  Is  there  trouble  with  gas  or  rumbling  in 
the  intestines? 

Is  nausea  present,  how  long  does  it  persist,  what  is  its  relationship  to 
meals  or  an  empty  stomach,  and  how  long  have  you  had  it?  Do  you  vomit? 
If  so,  what  have  you  vomited — ever  blood,  bile,  mucus,  fecal  substance,  etc? 
When  does  it  come  on;  after  meals,  between  times,  nights,  or  early  mornings? 
Is  this  vomiting  a  rather  constant  feature,  or  only  rarely  present?  What  have 
been  the  sensations  in  your  stomach  before  and  after  it  had  occurred?  Is  this 
collective  vomiting? 

What  is  the  condition  of  your  bowels  in  the  way  of  daily  movements?  What 
is  the  consistency,  color,  and  character  of  your  stools?  Are  the  stools  accompanied 
by  pain?  If  diarrhea  exists,  how  frequent  and  what  is  the  character  of  the  dis- 
charges? Do  you  have  pain  or  rumbling  when  your  bowels  move?  Does  the  diar- 
rhea alternate  with  constipation?  Do  you  ever  pass  mucus?  If  necessary  examine 
the  anus,  rectum  and  sigmoid. 

As  was  stated  before,  the  above  are  only  suggestions.  As  certain 
seemingly  important  symptoms  are  given,  it  is  advisable  to  accept 
them  in  a  pivotal  sense  and  seek  by  correlative  symptoms  to  confirm 
them.  A  primary  rule  of  evident  value  is  not  to  build  up  a  history  on 
symptoms  that  do  not  exist.  Better  by  far  to  have  a  short  succinct 
record  than  one  in  which  the  important  points  are  lost  in  a  turgcs- 
cence  of  non-essentials.  Exceptions  to  this  may  be  made  when  nega- 
tive record  of  large  organs,  cavities,  or  laboratory  reports  is  to  be 
included.  That  is  to  say,  such  brief  terms  as,  '*heart  and  lungs  neg./' 
"blood,  urine,  feces,  sputum  neg./'  and  so  on,  are  permissible,  but  the 
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not  present  subjective  and  non-important  personally  noted  objective 
symptoms,  together  with  unimportant  not-finds  of  your  own,  had  best  be 
left  out. 

The  value  of  diagnostic  points  in  the  history  is  plainly  evident, 
and  it  might  further  be  said,  that  conversely,  a  disconnected,  ques- 
tioned, or  barren  history  may  be  of  confirmatory  value  when  some  of 
the  commonly  seen  neurotic  affections  are  under  observation.  Con- 
sidering some  of  the  important  points  in  more  detail  with  a  general 
idea  of  their  relative  importance  to  diagnosis,  the  following  is  offered : 

Age,  and  avocation  are  important  factors.  In  infants,  children, 
youths,  and  young  girls,  the  gastro-intestinal  affections  due  to  indis- 
cretions in  diet  are  by  far  the  most  common.  Most  of  these  are  of 
an  acute  nature  and  are  simple  catarrhal  or  toxic  conditions  in  which 
the  cause  can  easily  be  determined.  Unhygienic  factors  pertaining  to  their 
mode  of  life,  and  general  states  of  body  are  of  course  important, 
since  it  is  true  that  the  young  are  more  susceptible  to  bad  effects 
from  errors  in  feeding  than  adults.  The  neuroses  are  most  common 
in  those  of  the  second  and  third  decade  who  are  engaged  in  active  life. 
Acute  gastric  ulcers  of  the  clinical  type  are  more  common  in  those 
right  after  puberty  and  up  to  the  third  decade;  chronic  ulcers  and 
carcinoma  are  usually  seen  later  in  life.  Sarcoma  of  the  gastro- 
enteron  may  occur  at  any  time  from  puberty  on.  Chronic  gastritis 
is  mostly  a  disease  of  adult  life,  beginning  at  any  period. 

Avocation  and  mode  of  life  have  a  strong  importance  in  the 
history.  In  such  patients  as  are  daily  employed  iadoors,  book- 
keepers, sales  clerks  behind  counters,  typewriters,  seamstresses,  sew- 
ing-machine workers  in  factories,  and  so  on,  from  their  sedentary 
employment  are  especially  prone  to  constipation  and  conditions  of 
low  and  perverted  digestion.  In  the  adult,  sufficient  manual  exercise 
and  fresh  air  are  important  factors  in  maintaining  good  digestion, 
assimilation,  and  metabolism.  In  the  young  and  aged  these  may  be 
said  to  be  not  so  essential  although  still  important.  The  same  may  be 
said  of  those  in  higher  walks  of  life,  such  as  business  people  who 
conduct  their  affairs  from  desk  chairs,  and  men  and  women  in  whom 
employment  in  business  is  unnecessary  to  livelihood.  Particularly  in 
the  women  of  the  better  classes,  a  medley  of  metabolic  and  neurotic 
disturbances  exist  because  of  the  physically  inactive  and  vitality-rob- 
bing lives  that  some  live.  Those  who  ride  through  life  in  carriages 
arrive  quicker  at  the  grave  than  those  who  walk.  In  such  as  these, 
late  rising,  late  retiring,  and  heavy  eating  are  commonly  present,  and 
it  is  no  wonder  that  such  artificial  existences  should  render  the  persons 
more  susceptible  and  beset  with  worry,  anxiety,  mental  strain  incident 
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to  social,  domestic  and  physical  affairs  than  in  those  less  fortunate 
in  the  worldly  way.  Important  also  is  it  to  recall  that  gastro-intestinal 
symptoms  may  be  present  in  workers  in  metals,  as  moulders  and 
finishers  of  soft  metals,  painters  (lead),  colored  papers  and  artificial 
flowers  (arsenic),  also  those  subjected  to  inhaling  coal  gas  or  its  prod- 
ucts of  combustion,  and  in  the  drug  habitues,  particularly  morphin- 
ism. Among  habitual  "diners  out/'  and  "good  fellows"  of  men, 
chronic  gastritis,  intestinal  and  metabolic  disturbances  are  common. 
In  constantly  well-dressed  women  conditions  of  ptosis  are  often 
observed.  In  those  whose  work  causes  rather  constant  pressure 
upon  the  epigastrium  (shoemakers,  etc.)  gastric  ulcer  may  exist. 

The  acute  gastric  ulcer  is  the  most  common  in  women,  and  chronic 
gastritis  in  men.  In  women,  ptosis  and  the  true  psychic  and  neu- 
rotic disturbances  are  more  commonly  found.  According  to  my 
records,  myasthenic  and  atonic  states  of  the  stomach  predominate  in 
men,  while  cancer  is  about  evenly  divided.  Quite  naturally  those  who 
racially,  by  family  inheritance,  or  disposition,  are  of  a  "nervous 
nature"  would  be  more  prone  to  the  neurotic  and  neurasthenic  states, 
and  the  same  holds  true  with  those  whose  parents  were  alcoholic  or 
syphilitic. 

The  value  of  history  of  previous  illness  is  evident.  Many  diges- 
tive disturbances  accompany,  follow,  or  are  made  worse,  by  states  of 
general  illness.  Also,  of  some  service  in  the  diagnostic,  prognostic, 
and  therapeutic  way  is  a  history  of  gastric  disturbance  in  the  past 
interspersed  with  periods  of  relief,  for  such  are  liable  to  be  the  more 
chronic  affections.  The  state  of  the  now  present  digestive  disturb- 
ances should  always  be  matched  in  character  and  severity  ot  symp- 
toms with  those  that  were  present  in  attacks  before,  and,  as  these  may 
present  difterences,  those  of  late  changes  or  the  establishment  of 
resulting  or  new  conditions,  may  be  suggested.  Excessive  use  of 
alcoholic  drinks  is  very  liable  to  result  in  chronic  gastritis;  excessive 
coffee  and  tea  drinking  in  the  local  or  general  neurotic  affections,  and 
the  heavy  use  of  tobacco  in  the  irritative  sensory,  secretory  and  myas- 
thenic states  and  in  general  neurotic  and  circulatory  disturbances. 

Mode  of  onset  is  of  value  particularly  in  the  suddenness  of  acute 
ulcered  conditions.  The  organic  diseases  establish  themselves  much 
slower,  while  the  malignant  and  so-called  functional  disturbances 
occupy  a  place  between  the  two.  The  ptosis  conditions  usually  cause 
the  establishment  of  subjective  symptoms  over  longer  periods, 
although  there  may  be  an  acute  onset  due  to  a  quick  overthrow  of  the 
neurotic  secretory  and  dynamic  balance — particularly  is  this  so  in 
the  post-puerperal  cases.     The  cases  of  increased  gastric  secretion  and 
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atonic  states  usually  give  an  irregularly  running  history,  interspersed 
with  sharp  acute  attacks.  True  sensory  conditions  of  the  severer 
types  establish  themselves  quickly,  while  the  secretory  and  motor 
are  more  subacute  or  chronic.  Post-surgical  gastric  dilations  are 
most  acute. 

Any  state  of  illness  which  causes  a  loss  of  weight,  physical 
strength,  and  vitality  is  always  a  serious  condition.  When  this  is 
distinctly  due  to  organic  change  in  the  gastro-enteron  and  interference 
with  the  processes  of  digestion  (and  therefore  assimilation  and  metab- 
olism) and  not  to  foolish  low  dieting,  its  importance  is  evident.  In 
ulcers  and  functional  disturbances  loss  of  weight  is  not  the  rule.  In 
well  established  chronic  gastritis  and  in  cancer,  sarcoma,  and  primary 
atonies,  it  is. 

Loss  of  appetite  may  be  caused  by  any  affection  of  the  digestive 
tract,  surfeit  of  foods,  emotions,  and  disease  elsewhere  in  the  body. 
It  is,  however,  a  most  constant  symptom  of  stomach  conditions,  much 
more  so  than  states  of  variable  desire  for  food  and  drink  and  those  of 
bulimia,  polyphagia,  and  acoria  in  which  the  desire  is  abnormally 
increased  and  much  of  the  normal  satiety  from  eating  may  be  lost. 
Clinically,  the  distinctions  between  bulimia,  polyphagia  and  acoria  are 
of  little  practical  value.  They  all  usually  accompany  functional 
neurotic,  or  organic  diseases  of  the  brain,  or  diseases  or  states 
of  low  metabolism;  among  such  may  be  mentioned,  hysteria,  neuras- 
thenia, epilepsy,  hydrocephalus,  cerebral  tumors,  Graves's  disease, 
sexual  affections,  diabetes  mellitus,  etc.  Bulimia  is  the  permanent 
condition,  polyphagia  is  paroxysmal,  and  acoria  that  in  which  a  feel- 
ing of  "emptiness"  follows  abundant  feeding.  The  term  pica  is  used 
for  the  craving  of  unusual  or  injurious  substances,  possibly  of  a  repul- 
sive nature  (coprophagy).  These  usually  accompany  the  insanities  or 
idiocy,  although  less  marked  perversions  may  be  seen  in  chloro- 
anemia,  pregnancy,  hysteria,  and  the  capriciousness  of  childhood. 

The  appetite  is  generally  lessened  in  cancer,  atrophy  of  the 
stomach  and  in  states  of  chronic  gastritis ;  this  is  also  true  in  amyloid 
degeneration,  certain  psychic  and  neurotic  states  both  local  and  gen- 
eral, often  in  ptosis,  and  sometimes  in  myasthenia.  In  gastric  ulcer 
the  appetite  remains  unaffected,  while  in  the  height  of  and  throughout 
the  toxic  and  suppurating  conditions  and  in  the  intense  sensory  dis- 
turbances and  anorexia  nervosa,  it  is  lost.  In  the  average  clinical 
run  of  chronic  gastritis,  primary  atonies,  and  neurotic  gastric  con- 
ditions, it  is  usually  variable,  running  all  the  way  from  complete 
anorexia  and  aversion  to  foods  to  acoria.  Anorexia  is  present  in 
epidemic   influenza,   pyrexia,    chronic    pulmonary    tuberculosis,    sup- 
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purations,  debilitating  and  wasting  disease,  in  early  convalescence,  in 
dyspeptics  who  practise  self-prescribed  abstinence,  and  in  those  who 
are  worried,  stricken  with  grief,  anxiety,  or  suspense. 

Too  much  importance  must  not  be  attached  to  loss  of  appetite 
in  gastric  disease,  and  practically  states  of  digestive  function  can- 
not be  deducted  from  it.  I  have  frequently  seen  a  healthy  appe- 
tite existing  under  conditions  of  marked  digestive  disorder,  and  again 
found  it  much  affected  when  no  actual  functional  or  organic  disease 
was  present.  Thirst,  however,  is  commonly  present  in  states  of  dis- 
turbed motility,  atony,  and  gastric  neuroses,  and  is  a  more  constant 
and  reliable  symptom.  It  is  present  in  profuse  watery  discharges 
from  the  bowels  from  any  cause,  hemorrhage,  toxic  gastritis,  diabetes 
mellitus  and  insipidus,  and  in  the  dry  mouth  of  xerostomia. 

The  condition  of  taste  is  of  some  value.  The  taste  is  pappy  or 
insipid  in  chronic  gastritis,  bitter  in  jaundice  and  carcinoma,  acid  in 
states  of  increased  gastric  secretion,  and  sweet  in  diabetes  mellitus. 
The  condition  of  the  mouth  and  nose  has  much  to  do  with  bad  taste 
and  breath.  Among  causative  conditions  may  be  mentioned  carious 
teeth,  periodontitis,  tonsillar  deposits,  unclean  condition  of  the  tongue, 
coryza,  polypus,  ozena,  etc.  Purely  subjective  perversions  of  taste 
(parageusia)  are  usually  indicative  of  hysteria,  insanity,  or  the  aura 
of  epilepsy. 

Details  of  eating  habits  may  give  information  which  is  of  diag- 
nostic value.  Excessive  feeding  for  the  physical  and  mental  needs  of 
the  individual  means  a  tax  on  the  digestive  capacity  and  the  over- 
loading of  the  intestines  with  toxins  from  which  metabolic  disturb- 
ances and  their  aftermaths  might  ensue.  Overeating  often  accompa- 
nies overindulgence  in  alcoholic  drinks,  coffee,  tobacco,  and  so  on,  and 
these  may  develop  atonic  and  catarrhal  conditions.  The  character  of 
foods  habitually  taken  and  the  manner  in  which  they  are  cooked  and 
served  are  of  importance  to  note.  Together  with  the  number  of  meals 
taken  daily,  is  the  time  usually  given  to  the  eating  of  them.  Hasty 
eating  usually  means  insufficient  chewing,  and,  with  the  low  amount 
of  saliva  ingested  (ptyalin),  an  added  tax  is  put  upon  the  digestion 
in  the  disintegrating  of  solid  substances  (like  meat,  fowl,  and  so  on), 
and  also  the  gastric  conversion  of  starches  is  limited.  These  usually 
cause  local  neurotic,  low  forms  of  catarrhal,  and  atonic  states,  together 
with  the  effects  these  have  on  intestinal  digestion  and  the  nutritional 
condition  of  the  general  body. 

More  or  less  pronounced  states  of  dysphagia  must  be  minutely 
analyzed.  The  common  response  '*the  food  sticks  in  my  throat  and 
don't  seem  to  go  down,"  or  when  designating  the  low  sternal  region 
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they  say  "it  lodges  and  presses  here  after  swallowing,"  are  far  short 
of  subjective  evidences  of  stenotic  conditions  in  the  gullet  or  cardia. 
The  false  condition  of  globus  hystericus  should  always  be  ascertained 
by  detailed  cross-questions;  the  same  may  be  said  of  esophageal  and 
cardiospasms.  The  existence  of  the  true  stenotic  conditions,  when 
such  stenoses  are  well  established,  can  usually  be  learned  from  the 
history,  remembering  always  that  the  fluid  and  semisolid  foods 
are  the  most  easily  and  quickly  delivered  into  the  stomach.  Collec- 
tive vomiting  from  the  esophagus  or  a  diverticulum  is  important. 
Many  patients  complain  of  difficulty  in  swallowing  who  have  pharyn- 
gitis sicca  or  other  faucial  conditions. 

Distress  or  pressure  in  the  stomach  after  meals  is  the  most  con- 
stant symptom  of  gastric  disturbance.  These  with  pain  and  vomiting 
are  the  cardinal  symptoms  which  bring  most  of  the  cases  under 
observation.  It  is  even  more  common  than  the  two  latter  since  it  is 
present  in  the  minor  as  well  as  the  severe  affections.  In  the  mild 
forms  of  gastric  disturbance  the  sensation  is  not  as  severe,  constant, 
or  long  continued  after  eating  as  in  the  extreme  forms.  The  cases  in 
which  it  occurs  quickly  after  ingestion  are  those  in  which  the  mere 
presence  of  foods  in  the  organ  is  its  exciting  cause.  Among  these 
may  be  mentioned  the  true  gastric  neuroses  in  which  the  stomach  is 
hypersensitive  from  neurotic  or  irritable  states,  and  those  in  which  the 
weight  of  foods  or  drink  drags  it  down.  Such  would  be  found  in  the 
neurotic  states  of  neurasthenia  gastrica,  mild  types  of  gastralgia  and 
hyperesthesia,  and  in  the  latter  group,  in  simple  gastric  myasthenia, 
atonic  ectasia,  the  lesser  forms  of  true  yet  irregular  types  of  neurotic 
motor  disturbances,  ptosis,  etc.  Those  in  which  post-meal  distress 
occurs  later  are  apt  to  be  due  to  the  effects  of  the  acid  secretion  on  the 
organ,  the  presence  of  gastric  mucus  interfering  with  proper  digestion, 
the  functional  breaking  down  of  the  normal  digestive  balance  in  the 
course  of  digestion,  or  those  in  which  foods  and  the  gastric  secretion 
in  the  course  of  time  become  irritating  to  localized  diseased  surface. 
The  sensation  of  distress  may  also  be  due  to  an  increase  above 
the  amounts  of  normal  fermentation,  congestive  swelling  of  the  liver, 
or  may  be  reflex  from  other  diseases  or  conditions  existent  elsewhere 
in  the  body.  Quite  naturally,  any  true  gastric  case  which  gives  a 
transitory  history  of  pressure  or  distress  after  meals  is  more  liable  to 
be  a  functional  or  catarrhal  disturbance  than  one  in  which  ulcer  or 
cancer  is  present. 

Actual  pain  in  the  epigastrium  is  a  most  reliable  symptom  and 
one  of  much  importance.  A  clinical  distinction  between  this  and 
states  of  distress  is  of  much  moment.     With  pain,  as  with  most  sub- 
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jective  symptoms,  the  personal  equation  to  distinguish  the  difference 
between  it  and  only  distress  or  pressure,  and  the  matter  of  toler- 
ance present  wide  varieties  among  people.  But  when  actual  paii 
exists,  either  during  gastric  digestion  or  when  the  stomach  might  be 
supposed  to  be  empty,  it  usually  means  bona  fide  trouble,  and  dose 
details  on  the  history  of  it  are  of  much  value.  Among  gastric  cases  ii 
which  it  is  localized  in  the  epigastrium  may  be  mentioned  ulcer, 
cancer,  the  intense  sensory  neuroses  such  as  hyperesthesia  and  gastral- 
gia,  gastritis  both  acute  and  chronic,  the  orifice  and  stomach  spasms, 
gastroptosia,  etc.  Among  causes  other  than  diseases  of  the  stoo- 
ach  which  may  give  local  or  more  diffuse  abdominal  pain  may  be 
mentioned  enteralgia,  enteritis,  lead  colic,  arsenical  and  mercuric 
poisoning,  floating  kidney  (Dietl's  crises),  intestinal  colic,  obst^l^ 
tion,  perforation,  peritonitis,  sudden  hernia,  rheumatism  of  the 
abdominal  walls  and  lumbago,  embolism  of  the  superior  mesenteric 
artery,  abdominal  neuralgia,  acute  pancreatitis,  locomotor  ataxia,  and 
others. 

It  is  important  to  obtain  information  as  to  the  relationship  of  pail 
to  the  ingestion  of  foods,  and  to  its  site.  When  it  is  alwrays  present 
(whether  the  stomach  is  empty  or  full)  in  a  cancer  case,  the  growth 
is  usually  at  the  pylorus,  and  in  the  intense  sharply  localized  types 
coming  definitely  and  constantly  after  eating  (particularly  coarse 
foods)  it  is  strongly  suspicious  of  ulcer  in  the  stomach  or  duodenum. 
In  gastric  ulcer,  it  usually  comes  on  within  the  first  hour,  and  ii 
duodenal  ulcer  occasionally  in  the  second  after  eating.  Cases  of  cvei 
multiple  ulcer  may  exist  without  pain  (this  should  not  be  forgotten). 
In  cases  of  increased  secretion  (hyperchlorhydria)  the  pain,  or  its  fo^^ 
runner,  marked  distress,  comes  on  when  the  food  is  saturated  with 
hydrochloric  acid  beyond  its  amount  or  chemical  character — ^usually 
occurring  one  to  three  hours  after  eating.  Also,  a  markedly  acute 
pain  coming  on  immediately  after  eating  is  present  in  gastralgia  or 
acute  gastritis.  Those  which  come  on  at  off  times,  independent  of 
meals,  are  suspicious  as  due  to  locomotor  ataxia,  Dietl's  crises,  or 
gastroxynsis. 

Marked  acute  seizures  of  belching  of  gas  are  strongly  suspicious 
of  neurotic  disturbances  or  those  due  to  simple  dietetic  indiscretions. 
Those  conditions  in  which  it  is  constantly  present  to  a  slight  d^ee 
are  found  in  chronic  gastritis,  cancer,  the  persistent  neuroses  and 
atony.  Eructations,  or  gas  accumulation  in  the  stomach,  coming  on 
an  hour  or  so  after  meals  are  commonly  present  in  hyperchlorhydria 
and  the  hypersecretions.  As  to  the  taste  of  the  gas,  certain  points 
are  of  value.    An  acid  taste  coming  on  one  or  two  hours  after  meab 
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suggests  increased  gastric  secretion,  and  when  this  is  at  off  times,  a 
more  or  less  continuous  secretion  of  gastric  juice.  Bitter  and  foul 
tasting  gases  are  often  present  in  running  history  in  states  of  gastritis, 
gastric  stagnation  and  irregular  fermentation  and  putrefaction;  bile 
in  the  stomach  will  also  cause  it,  although  here  it  is  of  shorter  dura- 
tion in  the  case.  Detail  points  are  of  value  in  this  symptom  of 
belching  to  separate  the  acute,  neurotic,  and  mildly  running  chronic 
cases  from  the  pronounced  organic  or  malignant  diseases.  Such 
symptoms  as  "restlessness,"  "roaring  in  the  stomach,"  and  "all  gone 
feeling"  usually  accompany  the  neurotic  disturbances  or  catarrhal 
conditions. 

Nausea  occurs  in  a  large  number  of  gastric  diseases  and  is  a 
common  symptom  in  chronic  gastritis.  It  is  commonly  present  in 
moderately  advanced  cancer  in  which,  later  on,  vomiting  is  also  added 
to  it;  here  it  may  be  independent  of  taking  foods.  It  may  exist  in 
myasthenic  and  atonic  states,  in  the  netiroses  to  a  less  degree,  and  in 
tapeworm  as  long  as  the  worm  is  present  in  large  size.  When  it 
comes  on  quickly  it  represents  acute  gastric  disturbance,  and  when 
continuing  on  an  empty  stomach,  cancer,  the  gastric  neuroses  or 
other  diseases  of  the  body,  such  as  anemia,  menopause,  the  onset  of 
the  exanthemata,  or  fevers.  It  is  rather  a  constant  symptom  upon 
which  too  much  reliance  cannot  be  placed  unless  it  is  present  with 
vomiting. 

Details  regarding  vomiting  should  never  be  omitted  from  the  his- 
tory. Note  should  be  made  when  it  takes  place,  for  that  which  occurs 
rather  constantly  after  eating  usually  means  organic  disease  some- 
where in  the  gastro-enteron.  Simple  regurgitation  of  food  or  fluid 
or  rumination  should  be  distinguished  from  true  vomiting,  since  they 
belong,  when  vomiting  is  absent,  to  the  less  severe  affections.  Leav- 
ing out  of  consideration  those  diseases  which  are  ushered  in  by 
vomiting  or  accompanied  by  it,  it  is  a  symptom  of  much  importance 
in  gastric  cancer,  ulcer,  the  benign  stenosis,  hour  glass  contraction, 
acute  and  sometimes  chronic  gastritis,  gastroptosia,  occasionally  in 
primary  atony,  in  acute  surgical  dilatation,  in  gastro-chylorrhea, 
benign  tumors,  inflammations  and  adhesions  of  the  stomach,  intes- 
tines and  abdomen,  etc.  It  occurs  as  a  constant  symptom  in  gastric 
ulcer,  usually  coming  on  after  the  ingestion  of  food  and  in  connection 
with  the  characteristic  pains.  In  the  insidious  or  chronic  forms  of 
ulcer  it  may  be  absent.  In  late  cancer  and  other  causes  of  pyloric 
stenosis  it  manifests  itself  as  collective  vomiting;  in  the  atonies,  at 
the  height  of  digestion  from  the  disproportion  between  the  dynamic 
power  of  the  stomach  and  the  quantity  of  gastric  contents ;  in  chronic 
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gastritis,  late  in  the  meal,  when  the  stomach  is  empty  of  foods,  or 
only  in  the  mornings;  in  high  and  continued  secretions,  when  much 
gastric  juice  is  present  in  the  stomach  without  food ;  in  acute  gastritis, 
to  empty  the  stomach  of  its  offending  contents;  and  in  gastroptosia, 
tumors,  and  adhesions  for  dynamic  reasons.  Added  to  these  are  the 
instances  of  vomiting  from  toxic  products  in  the  circulation,  the  reflex 
vomiting  from  the  neurological  system,  as  these  may  be  produced 
directly,  and  the  referred  type  from  irritation  existing  elsewhere  than 
in  the  stomach,  but  manifesting  itself  on  that  organ. 

The  vomiting  of  watery  fluid  or  mucus  usually  indicates  chronic 
gastritis,  or  that  much  mucus  had  been  swallowed  and  subsequently 
ejected  from  an  otherwise  empty  stomach.  If  the  mucus  is  clear  and 
of  a  sour  smell  its  examination  usually  shows  the  presence  of  hydro- 
chloric acid,  and  thus  may  be  due  to  hypersecretion,  other  neurotic 
conditions,  terminal  vomiting  of  migraine,  hysteria,  movable  kidney, 
and  gastric  ulcer.  Bile-stained  fluid  is  common  in  any  acute  case 
where  constant  vomiting  is  a  feature.  It  may  be  seen  in  relaxed  con- 
ditions of  the  pylorus  and  where  perigastric  adhesions  interfere  with 
the  proper  function  of  the  pyloric  muscle.  It  is  a  symptom  of  value 
in  ileus  or  other  states  of  intestinal  obstruction,  and  peritonitis.  In 
these  conditions  it  often  precedes  fecal  vomiting. 

Hematemesis,  of  course,  is  a  type  of  vomiting  of  supreme  impor- 
tance. When  the  blood  is  bright  red  it  indicates  recent  hemorrhage, 
when  it  is  in  the  form  of  clots  or  brownish-red  in  color  it  indicates 
a  stay  in  the  stomach  of  medium  duration,  and  when  it  is  dark  brown 
(coffee  ground)  the  blood  has  been  more  digested  and  changed 
by  the  gastric  juice.  In  practice,  it  is  seen  in  some  quantity  par- 
ticularly in  cases  of  ulcer,  cancer,  varicosities  of  the  esophagus  and 
stomach,  and  cirrhosis  of  the  liver;  and  in  streaks,  in  chronic  gas- 
tritis, gastrectasia  and  injuries  to  the  epigastrium.  Other  condi- 
tions in  which  it  is  observed  are  rupture  of  an  aneurism  into  the 
esophagus  or  stomach,  swollen  states  of  the  spleen,  the  swallowed 
blood  from  the  head  or  lungs,  passive  congestions  due  to  heart  disease 
or  obstructive  disease  of  the  portal  system,  toxic  gastritis,  in  the 
severe  anemias  (choleniia.  leukemia),  hemophilia,  vicarious  menstrua- 
tion, llodt^kin's  disease,  scurvy,  purpura  hemorrhagica,  typhus,  yel- 
low, mahirial  or  relapsing  fevers,  malignant  small-pox,  and  others. 
Care  must  be  taken  to  distinguish  true  hematemesis  from  blood 
delivered  from  tlie  stomach  which  originally  came  from  epistaxi^, 
throat  or  mouth  conditions,  or  that  swallowed  by  maling^erers  and 
hysterical  persons.  It  must  be  remembered  that  red  wines,  preserves 
made  from  berries,  etc.,  may  give  the  appearance  of. red  blood,  and 
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that  coffee-ground  vomit  may  be  simulated  in  appearance  by  coffee, 
cocoa,  bile  and  iron  or  bismuth  preparations,  all  of  which  may  give  a 
brownish  or  blackish  coloration  to  the  stomach  contents. 

Fecal  vomiting  is  indicative  of  intestinal  obstruction,  fistulus  gas- 
tro-intestinal  communication,  or  severe  peritonitis.  Pus  is  present 
in  suppurative  and  infective  gastritis,  and  rupture  of  an  abscess  into 
the  stomach  from  nearby  structures,  such  as  subphrenic,  hepatic,  or 
pancreatic  abscess.  Segments  of  tenia,  ascarides,  oxyuris  vermic- 
ularis,  ankylostomum  duodenale,  trichinae,  fragments  of  echinococcus 
cysts,  rupturing  from  the  liver  or  spleen,  are  sometimes  found  in 
returns  from  the  stomach,  about  which  it  may  be  said  that  they  are 
all  rare,  and  that  tenia  and  ascaris  are  the  more  often  seen. 

Hiccough  may  be  present  in  gastritis,  gastrectasia,  gastric  cancer, 
neurotic  conditions  and  in  intestinal  and  other  abdominal  organ  con- 
ditions. It  is  occasionally  seen  as  a  symptom  in  hysteria,  shock  and 
mental  emotions,  and  in  disease  of  the  brain.  In  light  forms  it  is  of 
little  consequence,  but  when  it  develops  late  in  well  established  dis- 
ease it  is  a  symptom  of  grave  prognostic  importance. 

Any  distinct  interference  with  the  process  of  digestion  either  in 
the  stomach  or  intestines  may  cause  constipation  or  diarrhea;  the 
first  is  by  far  the  more  common.  In  the  neuroses  of  the  sensory, 
psychic  or  mildly  irritative  types,  the  movements  may  remain  normal. 
Constipation  particularly  is  found  present  in  the  gastrectasias,  super- 
secretion  (hyperchlorhydria  and  gastrosuccorrhea),  ptosis,  esophageal 
and  pyloric  stenoses;  in  spastic,  true  obstructive  or  atonic  states  of 
the  intestines,  particularly  the  colon ;  for  dietetic  reasons,  when  abun- 
dant foods  are  partaken  of  which  leave  little  residue  (milk,  eggs, 
meat)  ;  when  too  little  fluids  are  taken,  in  heavy  tea  and  red  wine 
drinkers;  where  there  is  alteration  or  diminution  in  the  digestive 
fluids  (fever,  polyuria  in  diabetes,  etc.)  ;  in  abnormal  conditions  of 
the  colon,  rectum,  anus,  prostate,  or  uterus;  and  where  constipation 
is  found  to  be  a  constitutional  trait. 

Diarrhea,  on  the  other  hand,  may  ensue  from  constipation  when 
the  long  presence  of  feces  or  that  of  other  abnormal  substances  acts 
as  an  irritant  to  the  mucosa,  when  increased  irritability  of  the 
nervous  system  causes  it  to  respond  with  unusual  vigor  to  stimulation, 
and  in  a  hyperemic,  inflammatory,  or  ulcered  condition  of  the  mucosa 
cause  increased  secretion  or  transudation.  It  is  seen  in  enteritis 
(catarrhal,  croupous  or  ulcerative  from  whatever  cause),  in  sudden 
psychic  influences  and  hysteria ;  in  intestinal  crisis  of  movable  kidney, 
locomotor  ataxia,  exophthalmic  goiter,  uremia,  intestinal  cancer,  the 
marked  anemias;  from  the  ingestion  of  too  abundant,  indigestible  or 
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toxin-producing  foods ;  from  sudden  changes  in  temperature  and  the 
tissue  relaxation,  and  increased  activity  of  micro-organisms  produced 
by  prolonged  hot  and  humid  weather ;  sometimes  in  appendicitis ;  and 
as  a  symptom  of  profound  exhaustion  in  tuberculosis,  nephritis, 
Addison's  disease,  cancer,  pernicious  anemia,  etc. 

Details  as  to  the  character  of  the  stools  are  of  much  importance. 
The  shape  of  the  stool  at  the  time  should  be  learned  if  possible.  The 
stool  of  constant  small  caliber  is  found  in  cases  of  early  cancer  of  the 
rectum  and  sigmoid,  in  prolapsus  ani,  occasionally  as  an  early  symp- 
tom in  intussusception,  and  in  incomplete  states  of  cicatricial  stenosis 
or  spasm  near  the  anus.  The  constantly  flattened,  or  ribbon-shaped 
stool  of  normal  consistency  is  observed  in  the  same  conditions  as 
above,  to  which  may  be  added  the  presence  of  any  growth  that  may 
press  upon  the  gut  interfering  with  the  roundness  of  its  lumen  when 
distended;  among  such  formations  .may  be  mentioned  ischiorectal  or 
prostatic  abscess,  large  hemorrhoids,  rectal  polypi,  and  prolapse  of  the 
uterus.  Rounded  masses  of  hardened  feces  (scybala)  are  charac- 
teristic of  habitual  constipation,  especially  when  this  is  due  to  atony 
and  dilatation  of  the  colon.  They  are  present  in  states  of  high  acid- 
enzymotic  secretion  of  the  stomach,  in  gastric  and  gastro-enteric 
atony,  and  in  the  other  conditions  enumerated  under  constipation,  to 
which  may  be  added  the  use  of  opium,  bismuth,  and  astringents. 

The  odor  of  the  stool  is  also  of  value  in  the  diagnostic  way.  A 
sour  odor  may  be  present  in  heavy  milk  drinkers  when  the  bowels 
are  moving  rather  freely.  An  unusually  offensive  one  is  found  when 
for  any  reason  there  is  an  absence  or  deficiency  of  bile  poured 
into  the  intestine ;  in  acute  enteritis,  typhoid ;  occasionally  in  constipa- 
tion, in  syphilitic  or  carcinomatous  ulceration  of  the  rectum  (in  which 
cases  the  bowel  movements  are  often  fluid  from  the  ulceration),  and 
where  substances  rich  in  sulphur  have  been  taken,  such  as  many 
eggs,  compound  licorice  powder,  and  sublimed  sulphur  (in  these 
instances  the  ill-smelling  stools  are  due  to  sulphuretted  hydrogen). 

In  obtaining  information  of  the  color  of  the  stools  the  matter  of 
appearances  which  certain  foods  or  medicants  give  to  them  should 
always  be  taken  into  consideration.  Light  yellow  stools  are  com- 
mon in  excessive  milk  drinking,  and  deep  red  fruits  and  red  wines 
may  darken  them  considerably.  Rhubarb  gives  a  light  brown  color 
to  stools,  and  bismuth  a  bluish  green  or  black.  A  constantly  clay  or 
lij:(ht  colored  stool  is  usually  significant  of  deficient  bile  secretion  into 
the  intestine.  This  condition  is  seen  in  gall-stones  interfering  with 
the  flow  of  the  bile,  catarrhal  states  occluding  the  ductus  communis 
choledochus,  a  tumor  or  displaced  kidney  pressing  upon  the  common 
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duct,  or  where  there  is  deficient  bile  formation  such  as  may  be  seen  in 
anemia,  chronic  lead  or  phosphorus  poisoning,  gout,  cancer,  cirrhosis, 
amyloid  disease  or  acute  yellow  atrophy  of  the  liver.  Green  stools 
are  seen  where  there  is  an  activity  of  chromogenic  bacteria  in  the 
intestine,  when  calomel  had  been  given,  or  when,  for  any  reason,  there 
is  an  increased  peristalsis  hastening  the  exit  of  bowel  contents  before 
the  cholechrome  has  the  brown  color  seen  normally  in  feces  which  had 
collected  in  the  lower  bowel  (this  so-called  **bilious  stool"  is  some- 
times seen  in  acute  enteritis  and  for  the  same  sthenic  reason  in  chronic 
diarrhea).  Black  stools  are  present  in  extreme  constipation,  and 
when  iron,  manganese  or  bismuth  had  been  taken.  The  "tarry"  or 
red  stool  is  strongly  suggestive  of  hemorrhage.  In  this,  depending 
upon  the  source,  the  amount  of  bleeding  and  the  length  of  time  the 
blood  is  in  the  intestines,  the  color  varies.  When  it  comes  from  the 
stomach  or  small  intestine  it  is  black  or  brownish  black  in  appearance 
from  alteration  by  the  action  of  the  digestive  fluids.  Hemorrhage, 
nevertheless,  may  occur  high  in  the  digestive  tract,  and,  when  in  con- 
siderable amounts  and  under  conditions  of  increased  peristalsis,  be 
delivered  from  the  body  quite  red.  The  general  rule,  however,  is  that 
such  high  bleeding  causes  dark  stools  in  which  the  blood  is  incor- 
porated with  the  feces.  When  the  hemorrhage  is  from  a  low  source 
(colon  or  rectum)  it  is  bright  red  in  color  and  present  only  on  the 
surface  of  the  dejecta,  or  may  be  passed  without  feces.  When  the 
bleeding  occurs  in  the  stomach  or  high  in  the  small  intestine  and  is 
slight  in  amount,  the  color  of  the  stool  will  not  be  perceptibly  changed 
(occult  blood). 

Tarry  stools  are  usually  indicative  of  ulcer  or  cancer  in  the 
stomach  or  small  intestine,  or  ruptured  varicose  veins  in  the  stom- 
ach or  esophagus.  Such  ulcers  may  be  the  round  acute  gastric  or 
duodenal  ulcer  (or  both  together),  or  the  multiple  ulcer  of  the  small 
intestine  of  the  typhoidal,  dysenteric,  or  syphilitic  types.  Other  con- 
ditions in  which  such  stools  are  seen  are  when  blood  had  been  swal- 
lowed from  the  lungs  or  nose,  in  thrombosis  or  aneurism  of  the  aorta 
or  superior  mesenteric  artery,  engorgement  of  the  portal  circulation 
due  to  cancer,  cirrhosis  of  the  liver,  portal  thrombosis,  valvular  disease 
of  the  heart,  emphysema  of  the  lungs,  in  jaundice  from  any  cause,  in 
infectious  disease,  and  in  blood  conditions  such  as  hemophilia,  pur- 
pura hemorrhagica,  scurvy  and  leukemia.  Again,  it  may  be  caused 
by  tubercular  ulcerations  in  the  intestines  due  to  phthisis,  as  a  result 
of  injuries  to  the  abdomen,  and  finally  the  presence  of  intestinal 
parasites  may  cause  it. 

Bloody  stools,  on  the  other  hand,  may  be  caused  by  any  of  the 
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above  conditions  when  blood  is  delivered  unaltered  into  the  lower 
bowel;  from  hemorrhoids,  cancer,  ulcer  and  polypus  of  the  lower 
bowel,  fissures  of  the  anus,  amyloid  disease  of  the  intestine,  acute 
sigmoiditis  and  colitis,  the  sudden  diarrheas  of  exophthalmic  goitre, 
and,  in  children  and  infants,  intussusception. 

Most  of  the  intelligent  and  observing  patients  will  readily  answer 
the  question  or  will  voluntarily  supply  the  information  as  to  the  pres- 
ence of  increased  amounts  of  mucus  that  had  been  passed  with  the 
feces,  or  that  they  have  had  passages  consisting  mostly  of  fluid 
mucus.  When  mucus  is  voided  in  plainly  macroscopic  amounts  it  is 
pathological  and  indicative  of  some  catarrhal  process  in  the  intestine. 
Where  it  occurs  as  a  thick  coating  upon  the  feces,  or  if  mostly  mucus 
is  passed  with  little  or  no  feces,  it  designates  an  inflammation  of  the 
large  intestine  or  rectum.  When  it  is  incorporated  with  the  feces,  the 
catarrhal  process  is  usually  in  the  small  intestine.  In  the  first 
instance,  mucus  is  often  passed  in  dense  looking  shreds  resembling 
long  folded  strips  of  loose,  white  fibrous  tissue,  although  closer  exam- 
ination or  questioning  will  often  disclose  the  additional  voiding  of  the 
more  fluid  gelatinous  mucus,  resembling  egg-white.  In  the  ignorant 
or  less  observing  patients,  the  passing  of  mucus  may  not  be  noticed 
until  their  attention  has  been  drawn  to  it.  Conditions  in  which 
quantities  of  mucus  are  passed  rather  chronically  are  the  various 
combinations  of  abdominal  ptosis,  in  colitis,  sigmoiditis,  and  proctitis. 
In  enteritis,  enterocolitis,  and  dvsenterv,  the  mucus  is  of  the  in- 
corporated  variety  and  may  not  be  recognizable  to  the  naked  eye. 
True  membranous  shreds  (not  mucus)  may  be  observed  in  necrosis 
and  sloughing  of  the  intestinal  mucous  membrane,  which  condition 
may  occur  in  cancer  of  the  lower  bowel  and  rectum,  ulcerated  and 
intense  inflammations  of  the  colon,  sigmoid,  or  rectum,  and  relapsing 
fever.  An  oily,  greasy-looking,  fatty  st(K)l  may  be  noted  in  obstruc- 
tive jaundice  or  where  deticicncy  exists  or  no  bile  is  beinf^  secreted. 
In  these  instances,  the  feces  is  whitish,  gray,  or  light  yellow  in  ap- 
pearance. The  darker  stools  of  fatty  diarrhea  are  suggestive  of  cancer 
of  the  pancreas,  or  impacted  calculi  in  the  pancreatic  duct. 

Among  other  objects  that  may  be  observed  in  the  stool  arc 
intestinal  parasites  or  segments  from  them ;  such  as  the  round  or  pin 
worms,  and  the  varieties  of  tenia.  Gall-stones,  enteroliths,  pol}"pi, 
and  a  sloughed  segment  of  the  bowel  in  intussusception  may  also  be 
seen. 
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HISTORY    RECORDS. 

The  advantages  of  keeping  records  of  the  cases  examined,  the 
treatment  prescribed  and  results  from  same,  are  of  inestimable  value, 
and  the  busier  the  physician  in  the  clinical  way  the  more  necessary 
it  is  that  such  details  as  may  pertain  to  a  case  be  noted  in  writing 
and  not  trusted  to  memory  alone.  Such  records  are  not  only  of 
value  for  medical  literary  purposes,  but,  by  preserving  records  of 
cases  that  had  been  treated  successfully  in  the  past,  valuable  informa- 
tion from  personal  observations  in  the  trite  notes  on  the  case  are, 
in  the  history  box,  of  much  steady  service  as  records  for  a  wider 
scope  of  service  in  any  new  case  that  comes  to  hand.  Added  to 
this  is  the  advantage  of  being  able  to  quickly  obtain  from  the  files 
the  record  of  a  case  treated  years  ago  and  which  person  again  comes 
under  observation,  and  the  comparing  of  the  present  history  with  that 
of  the  past. 

It  is  surprising  how  little  more  time  it  takes  to  make  records  of 
cases  when  one  habituates  himself  to  it  in  steady  practice.  As  the 
individual  relates  his  history  before  you,  as  he  responds  to  the  ques- 
tions that  you  ask,  a  pen  or  pencil  noting  terms  in  abbreviation  can 
follow  a  history  along  with  but  trivial  expense  of  time,  and  a  record 
may  be  compiled  which  would  be  of  much  future  value. 

For  the  purpose  of  recording  this,  and  referring  to  it  quickly, 
the  use  of  history  cards  is  the  handiest.  These  may  be  kept  in  a 
box  upon  the  office  desk,  in  which  the  cards  are  kept  in  alphabeti- 
cal order  according  to  the  names  of  patients.  The  same  may  be 
said  of  cases  seen  in  the  hospital  or  sanitaria.  In  dispensary  clinics, 
however,  it  has  been  my  observation  that  when  many  cases  are  being 
handled,  it  is  best  to  keep  such  cards  in  numerical  order  according  to 
the  number  on  the  dispensary  cards  rather  than  according  to  the 
names  of  the  individuals.  My  reasons  for  this  are  that  it  is  quicker  to 
note  the  number  on  the  clinic  card  and  find  the  proper  card  in  the  file, 
than  to  ask,  get  the  response,  and  then  sometimes  have  to  analyze  the 
name,  particularly  when  it  is  a  peculiar  one,  or  is  poorly  pronounced. 
Added  to  this,  is  the  disadvantage  in  finding  the  card  among  a  great 
number  of  others,  all  kept  together  in  the  divisions  under  the  one 
letter. 

When  the  cards  are  in  numerical  order,  index  cards,  separat- 
ing each  fifty  or  a  hundred  history  cards,  are  further  helpful  to  find 
one  particular  card  quickly.  My  clinic  history  card  is  the  same 
as  the  following,  excepting  that  there  is  printed  in  the  center  of  the 
top,  to  record  the  case  number,  "No. .*' 
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After  considerable  experimenting,  I  have  finally  adopted  a  fonn 
of  card  which  seems  to  be  as  perfect  as  it  is  possible  for  me  to  plan 
one.  The  card  is  somewhat  larger  than  the  average  record  card,  bdnf 
5  by  8  inches  in  size,  and  the  arrangement  of  the  printing  on  it  is 
displayed  as  follows: — 

Kam«  Address 


Date S.  M.  W^jniMren Oco^tJoa Age 

HistorT^  Punflr 

Personal 


Local 


OltJccthre  Sytn* 


Dr.  Bassler's  History  Card. 


Fig.  10. — Front  of  author's  history  canl    The  hack  of  the  card  is  plain 
with  ruled  lines  lor  keeping  record  of  treatment.    Size  5x8  inches. 

The  personal  history-  is  the  line  upon  which  I  record  the  habits 
of  the  patients,  their  hypene.  and  use  of  alcohol,  tea.  coffee,  and 
tobacco.  The  local  history  has  to  do  with  the  subjective  symptoms  as 
detailed  by  the  patient,  and  the  objective  symptoms  the  results  of  the 
physical  examination.  The  back  of  the  card  is  without  printing, 
liavini::  merely  ruled  lines  for  record  of  treatment.  Such  cards  are  of 
service  for  all  kinds  of  internal  n'.cdical  work. 

It  is  important,  of  course,  to  have  attached  to  the  record  the 
laboratory  tuulings  in  the  case.  If  this  necessary  printing^  was  placed 
upiMi  a  history  card  of  workable  si^e,  :t  would  seriously  curtail  the 
amoimt  of  <paco  iv^r  keeping  :v.>t- ry  ar.d  treatment  record,  and.  unless 
a  kuue  sluut  of  paper  wore  used  which  w.nild  be  less  handv  in  the 
way  oi  iilini;  and  nndin^:'.  th.o  record  would  not  be  complete.  In 
piactici*,  it  will  bo  fv^nul  :h.a:  i:  is  r.v:  recessarA-  in  everj-  case  that  is 
Norn  tt»  do  \ity  nutch  laln^ratory  \\  .^'k  to  :r.ake  a  diagnosis,  and  thus 
a  l.\boiat«Mv  iccord  on  o.;ch  *'.i>:. —y  c.ird  would  be  superfluous.  On 
the  othrr  hand,  aio  cases  in  which.  :\^r  diacnostic  and  therapeutic 
reason-,  one  oi  nuMo  such  lah^-a:.^'y  rcCv^T'ds  arc  essential  to  keep. 
In  tlu-se  in<tanco<.  to  have  appctuiiv.:  cards  or  sheets  to  the  original 
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one,  upon  whicli  space  is  allotted  for  histories  and  treatment  as  well 
as  reports  from  the  laboratory,  cause  much  of  a  confusing  disadvan- 
tage and  waste  of  expense  in  paper  and  printing.  For  these  reasons, 
I  use  a  separate  laboratory  record  slip  (on  thinner  paper  than  the 
card)  which  can  easily  be  attached  to  the  gross  clinical  history  of  the 
case.  A  plan  I  also  think  well  of,  is  to  use  a  three-ply  folder,  one  of 
the  plys  having  printing  on  it  similar  to  card  mentioned — the  folder 
spread  out  being  8  by  15  inches  in  size.  The  laboratory  slips,  letters 
from  the  patients,  etc..  can  be  placed  within  such  a  folder,  and  the 
folding  does  away  with  the  necessity  of  paper  clips.  With  such  an 
arrangement,  which  does  not  take  up  any  more  space  than  the  card 
and  can  be  filed  away  like  it,  there  is  much  more  space  for  writing 
than  on  a  5  X  8  card. 

It  will  be  seen  that  such  a  laboratory  slip  would  answer  practical 
purposes  for  all  kinds  of  internal  work  in  hospitals  or  clinics  where 
special  work  is  not  being  carried  out  in  the  detailed  way,  as  well  as  in 
all  instances  where  detailed  gastro-intestinal  work  is  done.  Such 
slips  are  supplied  in  padded  form  of  fifty  to  the  pad,  and,  with  the 
cards,  can  be  purchased  at  an  inexpensive  price. 


CHAPTER  V. 
Examination  of   Patients. 


INSPECTION. 


In  a  broad  way,  inspection  of  the  body  takes  into  consideration 
every  external  symptom  any  way  connected  with  the  diagnosis  of 
internal  diseases.  While  a  practical  knowledge  of  the  cutaneous  diag- 
nostic details  is  of  much  value  in  connection  with  internal  medicine, 
and  often  has  most  important  bearing  upon  the  abdominal  conditions, 
in  this  work  the  author  will  consider  only  those  pertaining  to  the 
oral  cavity,  the  abdomen  as  a  whole,  and  the  stomach  in  particular, 
although,  of  course,  all  others  are  important. 

Among  the  essentials  necessary  for  the  inspection  of  a  patient 
are  a  good  light  and  a  horizontal  plane  for  the  patient  to  lie  upon,  and 
in  the  selection  of  these,  a  few  remarks  may  be  made.  After  a  rather 
close  attention  to  the  matter  of  light  I  have  come  to  the  conclusion 
that  daylight  has  certain  advantages  and  that  artificial  light  thrown 
directly  upon  the  patient  has  others,  although  of  the  two,  in  a  general 
way,  daylight  is  much  to  be  preferred.  The  advantages  of  daylight 
are  in  the  more  perfect  estimation  of  such  details  as  color  of 
the  mucous  membrane  and  skin  and  the  better  general  illumination 
of  the  patient;  and  those  of  artificial  light,  in  obtaining  details  in 
shadow  eflfects  and  the  concentration  of  a  flood  light  upon  a  certain 
*  part  of  the  abdomen  while  all  about  is  dark.  While  these  are  matters 
of  minor  importance  in  a  general  way,  for  fine  work  in  physical  diag- 
nosis they  may  be  very  valuable  in  some  cases.  The  best  plan  is  to 
have  an  examining  table  near  the  window  of  a  room  so  that  the  direct 
sunlight  does  not  fall  upon  the  patient,  and  another  in  a  dark  room 
above  which  table  is  a  hooded  chandelier  throwing  its  light  directly 
upon  the  trunk  of  the  patient  and  a  hooded  portable  light  nearby 
,  capable  of  throwing  a  light,  horizontal,  transverse  or  vertical  to  the 
abdomen.  By  this  arrangement  of  artificial  lights,  often  fine  move- 
ments of  the  hollow  viscera  or  slight  eminences  in  the  abdomen,  which 
might  escape  observation  in  the  daylight,  are  brought  into  more 
prominent  relief. 

In  the  selection  of  a  table,  I  much  prefer  one  solidly  built  of 
strong  wood  and  made  to  order  by  a  carpenter,  to  any  table  or^exam- 
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iniiig  chair  I  know  of  sold  estcnsivtly  for  the  purpose.  The  table  I 
now  use  and  which  gives  complete  satisfaction  for  office  work  is 
built  of  dark  stained  oak  and  has  the  following  dimensions.  The  top 
of  the  table  is  6  feet  long  and  28  inches  wide,  and  this  is  supported  by 
four  strting  posts  30  inches  abi've  the  floor.  The  top  of  tliii  labb 
has  a  thin  mattress  cuvcred  wit!i  black  oilcloth,  on  which  i>  placftl 
a  thick  head  ciishii)n  lo  make  the  patient  comfortable  while  hins! 
upon  it,  .Such  a  table,  also,  answers  admirably  for  use  in  inechamnl 
or  electrical  Ireatincnls  of  the  abdomen.  In  hospital  work  it  is  IfJ. 
when  patients  are  well  enough,  to  have  the  person  placed  iipmi 
the  wheeled  carriage  used  tor  transporting  patients,  and  liave  l;ini 
taken    into    a    well-lighted    riwm    rather    than    examine     him    in   the 


Fig,   IJ.— Kxiimiiiiiig  talili-  ust'd  liy  the  author. 

bed.  The  bed  is  usually  too  low,  and  the  foot  end  is  in  the  way.  On 
the  wheeled  carriage  you  can  readily  pass  from  side  to  side  and  tum 
the  patient  as  may  be  desired  according  to  the  play  of  the  light. 

The  e,\aniination  of  the  mouth  may  suggest  information  of  direct 
cause  or  predisposition  to  disease  of  the  stomach.  A  pale  color  of  the 
lips  is  often  significant  of  anemia,  and  a  slight  blueness  beginning 
cyanosis  from  cardiac  disease.  .A.  trembling  of  the  lips  may  be  due 
to  extreme  nervousness,  and  a  convulsive  raising  of  the  upper  lip  or  a 
drawing  down  of  the  angles  of  the  mouth  that  of  severe  abdominal 
pain.  Herpes  labialis  is  especially  common  in  malaria,  pneumonii. 
febrile  disease,  and  acute  coryza.  Rhagades  or  the  scars  from  them 
are  suggestive  of  >yphilis.  Tricking  and  tingling  sensations  in  t!ie 
tips  are  suggestive  of  neurotic  states  of  the  general  body. 

The  odor  of  the  breath  may  be  of  considerable  value  in  diagnosis. 
A  common  cause  of  bad  breath  is  some  form  of  chronic  gastritis,  or 
habitual  constipation.     Local   conditions  in  the   mouth    may  be  the 
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cause  of  a  most  foul  odor  to  the  breath ;  among  such  are  caries  of 
teeth,  glossitis,  lacunar  concretions  in  the  tonsils,  suppurative  and 
necrotic  conditions  of  the  jaw  or  gums,  and  the  severe  diseases  of  the 
lungs.  A  urinous  odor  is  not  uncommon  in  uremia,  and  a  sweetish 
odor  of  beer  or  apples  in  diabetes  mellitus. 

The  secretion  of  the  saliva  may  be  checked  in  disturbances  of  the 
salivary  glands,  gastric  neuroses,  fright,  febrile  states,  chronic  gas- 
tritis, nephritis,  and  diabetes,  particularly  when  polyuria  is  present. 
On  the  other  hand,  excessive  secretion  of  saliva  is  seen  in  irritated 
conditions  in  the  mouth,  in  the  psychic  neuroses  and  hysteria. 

The  gums  show  a  characteristic  paleness  in  anemia,  and  a  blue 
line  at  the  margin  in  chronic  lead  poisoning.  The  entire  extent  of 
the  gums  may  be  reddened  in  scurvy,  and  swollen  and  sore  in  consti- 
tutional disease,  mercury  poisoning,  or  in  gastro-enteric  affections. 
In  my  opinion,  when  local  causes  can  be  excluded,  the  condition  of 
the  gums  is  a  valuably  barometer  of  general  states  of  the  body. 

The  examination  of  the  teeth  should  always  be  made.  Note 
should  be  taken  of  their  general  condition,  the  number  and  alignment 
of  the  molars  so  that  thorough  chewing  of  foods  is  possible,  and  that 
artificial  teeth,  and  the  plates  supporting  such,  set  snugly  and  are  not 
irritating  to  the  gums  or  palate.  If  a  soreness  exists  in  the  mouth, 
because  of  artificial  teeth  not  fitting  properly,  patients  are  liable 
(because  of  the  pain)  not  to  chew  their  foods  sufficiently.  Persons 
who  neglect  the  care  of  their  teeth  have  much  tartar  upon  them  with 
marginal  ulcerations  of  the  gums,  usually  have  increased  amounts  of 
micro-organisms  in  the  mouth,  and  these  being  swallowed  could  cause 
irritative  conditions  of  the  stomach. 

A  close  examination  of  the  tongue  may  be  of  some  service, 
although  in  diagnosing  digestive  diseases  or  differentiating  between 
them,  much  reliance  should  not  be  placed  upon  the  findings.  Miiller 
and  Fuchs,  have  found  (and  my  own  observations  somewhat  coincide 
with  theirs)  that  62  per  cent,  of  all  healthy  individuals  in  youth  and 
middle  life  presented  a  coated  tongue.  There  is  no  doubt  that  in  the 
past  too  much  reliance  had  been  placed  upon  the  condition  of  the 
tongue  as  being  indicative  of  digestive  diseases.  It  should  never  be 
forgotten  that  because  of  the  position,  function  of  the  tongue,  and 
the  commonness  of  pathological  conditions  elsewhere  in  the  mouth 
and  throat,  the  tongue  is  most  liable  to  change  from  the  normal, 
even  when  the  digestive  tract  and  general  state  of  body  be  normal. 
Leaving  out  of  consideration  such  local  conditions  and  habits  of 
smoking,  alcohol  drinking,  etc.,  as  may  aflFect  it  locally,  of  some  prac- 
tical value  are  the  following:    The  tongue  is  pallid  in  anemia,  may  be 
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bluish   in  cyanosis  from   cardiac   disease,    have    pigmented  SKSiBi 
Addison's   disease,   or  be   tinted  yellow   in    jaundice.     I:  s  srir^|i 
very  tremulous  in  chronic  alcoholism  and  in  insanities,  and  tisnii 
syphilis  and  the  exanthemata.     It  is  distinctly  dr\-   ttvpfaoidra^ 
in  states  of  general  adynamia  and  prostration,  may  be  swoDeossd 
conditions,  and  shrunken  in  old  age  (senile  glossal  atrophr    yeij 
result  of  paralysis.     A  thin  white  coating  is  common  in  cxcessr 
drinking  and  many  cases  of  long  standing   mild   degree  of 
chronic  gastritis.     A   rather   flabby,  pasty   looking   tongnc  5b?i 
marginal  indentations  from  the  teeth  is  the  rule,  in  long  standis? 
of  chronic  gastritis  having  much  mucous  secretion,  and  in 
gastroduodenitis. 

The   soft   palate,   the   tonsils,   and    pharynx    should   alwan  i 
examined.     My  experience  has  been  that  **dry  throat"  is  a  c-yi 
complaint  with  true  gastric  conditions.     More  or   less  pharm^ 
commonly  seen  in  cases  of  digestive  disturbance,   but   I   have  ^fi 
see  a  bona  fide  case  of  gastric  disturbance — even  of  the  neurotica 
entirely  relieved  by  the  cure  of  s(jme  throat  condition  alone.    I  fc| 
believe,  however,  that  rather  steady  belching  of  gases,  or  the  res 
tation  of  small  amounts  of  foods  from  the  stomach,  often  does  caaa] 
a  pharyngeal  catarrh   which  gives  local  symptoms   of  distress.    Ba! 
that  any  evident  gastric  case  is  ever  developed  from  a  pharvngitis,  crJ 
as  is  stated  above,  is  cured  l)y  simply  the  treatment  of  same.  I  have 
my  serious  doubts.     ICxcluding  the  nasal  and  tonsillar  cases  of  ^<^ 
ondary    pharyngeal    involvement    and    those    possibly-    of    a    primaiy 
nature,   a   pharyngitis   in    a   distinct   gastric   case    should    ahvavs  be 
looked  upon  as  a  primary  condition  or  as  a  symptomatic  result  of  the 
stomach  disturbance.     Laryngologists  cannot  cure  a  **g^stric  catarrb' 
by  curing  a  pharyngitis. 

Inspecti(»n  of  the  alxlonicn  may  give  no  details  of  diagnostic 
value,  and  in  other  cases  again  most  useful  information  may  be  gained. 
Asa  routine,  it  should  always  be  i)crf<)rnied  in  the  beginning  of  every 
physical  examination,  and  notes  should  be  made  of  the  appearance  of 
the  cutaneous  surface,  nutrition  of  the  walls,  shape,  size.  buH'ng 
(When  present  whether  l<ical  or  general),  excursion  or  retraction  of 
the  abdomen  as  a  whole  during  respiration,  and  also  whether  peristal- 
tic movements  of  the  gastro-entcron  are  visible. 

The  appearance  of  the  skin  of  the  abdomen  in  this  connection  is 
of  value  in  the  following  ways:  Linear  albicantes  are  found  following 
pregnancy  or  marked  reduction  in  weight,  both  of  which  conditions 
may  predispose  to  ptosed  states  of  the  abdominal  organs.  A  line 
of  pigment   in    the   median    line    (particularly   below   the    umbilicus) 
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is  indicative  of  pregnancy,  a  condition  in  which  gastric  distress  and 
vomiting  are  common.    Spots  of  eruption  of  the  cutaneous  diseases, 
and  the  rose  spots  of  early  typhoid  may  be  seen.     Some  knowledge  of 
the  gross  appearances  of  the  common  forms  of  skin  diseases  is  of 
value,  particularly  in  being  able  to  differentiate  the  irritative  rashes 
due  to  toxic  absorption  from  the  colon  and  the  excretion  of  these 
poisons  by  way  of  the  skin,  from  the  more  chronic  types  of  skin  dis- 
orders.   The  yellow  tint  of  jaundice  or  leukemia,  or  the  fainter  yellow 
of  toxemic  jaundice,  the  very  light,  yellowish  brown  of  malignant 
cachexia,  and  the  faint  brown  of  hepatic  cirrhosis  may  be  observed. 
A  general  brown  or  brownish-black  color  is  seen  in  Addison's  disease, 
although  here  the  pigmentation  may  be  very  faint  and  only  present 
on  the  upper  extremities. 

General  enlargement  of  the  superficial  abdominal  veins  may  be 
seen  in  greatly  dilated  stomachs,  cirrhosis  or  tumor  of  the  liver,  and 
obstructions  of  the  vena  cava.  The  so-called  caput  medusae  may  be 
seen  in  obstruction  of  the  portal  circulation  or  hepatic  cirrhosis.  Note 
should  be  made  of  absent  or  limited  abdominal  respiratory  movement 
(peritonitis),  and  excessive  abdominal  breathing  (diseases  of  the 
lungs). 

To  note  the  nutrition  of  the  wall  is  of  much  value  in  diag- 
nosing gastro-intestinal  cases.  In  malignant  disease  the  subcuta- 
neous fat  of  the  abdomen  is  more  or  less  lost.  Likewise  is  this  true 
in  atrophic  states  of  the  glandularis  of  the  gastro-enteron,  marked  gas- 
tric atony,  and  in  the  chronic  constitutional  affections.  The  skin  will 
then  be  loose  and  wrinkled  and  may  even  sag  at  the  flanks  or  gluteal' 
region.  In  the  neurotic,  acute  and  most  of  the  chronic  catarrhal  con- 
ditions this  will  not  be  observed. 

The  shape,  size,  and  bulging  of  the  abdomen  often  give  important 
diagnostic  suggestions.     An  abdomen  that  is  large  in  size,  pendulous 
in  the  upright  position  and  which  flattens  in  the  recumbent  position, 
means  relaxed  abdominal  walls   (a  common  result  following  preg- 
nancies), and   is   often   seen   in   the   case   of   more   or   less   splanch- 
noptosia  and  chronic  colitis.     Note  should  be  made  of  the  shape  and 
breadth  of  the  body,  for  the  long  thorax-abdomen  type  of  individual 
often  has  a  gastroptosia ;  the  same  may  be  said  of  those  individuals 
who  have  widely  flaring  ilia  and  a  wide  costal  arch.     Under  favorable 
conditions  in  thin-walled  subjects,  the  outline  of  the  stomach  or  colon 
may  be  seen,  but  only  when  these  are  much  distended  with  gas.     In 
such  relaxed  and  thin-walled  subjects  the  stomach  may  perceptibly 
raise  the  gastric  region,  or  more  or  less  coils  of  the  small  intestine 
may  cause  a  general  irregularity  of  the  surface.     Furthermore,  the 
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abdominal  wall  may  be  raised  and  present  a  local  bulging  from  the 
mass  of  a  neoplasm  connected  with  any  of  the  more  deeply  seated 
abdominal  organs,  even  the  kidneys. 

The  opportunity  is  frequently  offered  to  observe  the  peristaltic 
waves  of  the  stomach  and  the  vermicular  movements  of  the  intestines. 
They  present  themselves  as  a  series  of  rolling,  rounding  elevations, 
which  increase  and  >ubside.     In  the  stomach  they  usually  run  from 
left  to  right  (antiperistaltic  stomach  waves  from  stenosis  run  from 
right  to  left  but  are  never  as  prominent  as  the  foregoing'^ ,  and  in  the 
colon  they  pass  from  right  to  left.     This  may  ser\'e  to  distinguish  in 
which  organ  they  are  seen,  although  those  of  the  stomach  are  always 
sharply  confined  to  the  gastric  region,  while  those  of  the  small  intes- 
tine and  colon  are  more  general  in  the  abdomen.     They  can  often  be 
made  more  active  by  stimulation  applied  to  the  abdomen.     For  this 
purpose  my  preference  is  in  sharply  flicking  the  skin  with  the  finger, 
although  ether  spraying,  faradism,  or  striking  with  a  cold  wet  towel 
may  be  employed.     While  visible  peristalsis  may  occur  in  a  case  not 
stenotic  in  type,  its  principal  diasrnostic  association   is  in   connection 
with  pyloric  or  intestinal  stenosis  and  in  the  instances  of  the  so-called 
peristaltic  restlessness  of  Kussmaul,  which  is  a  neurotic  disturbance 
of  motility  with  or  without  subjective  symptoms.     In  cases  of  obstruc- 
tion it  is  a  most  valuable  symptom,  and  in  the  benign  conditions  where 
the  constitutional  signs  of  malignancy  are  absent  (cicatricial  contrac- 
tion,  perigastric   and    perienteric    adhesions,   the    pressure    of   other 
organs  or  growths  from  them  upon  the  digestive  canal,  etc.),  they  are 
a  sheet-anchor  diagnostic  point.     At  times  some  practical  inference 
may  be  drawn  as  to  the  site  of  the  obstruction  by  the  location  of  these 
movements   and    the   behavior    of   bulging   under    pressure.     If  the 
obstruction  is  in  the  region  of  the  ileocecal  valve,  the  coils  of  the 
small   intestine  may  lie  one  above  the  other  in  the   center  of  the 
abdomen.     If  the  stenosis  is  ih  the  lower  colon  or  high  in  the  rectum, 
the  distention  is  around  the  confined  limits  of  the  abdomen  cor^^ 
sponding  to  the  location  of  the  colon.    Should  the  distention  and  peris- 
taltic movements  be  confined  to  the  upper  and  left   quadrant  and 
running  toward  the  pylorus  the  stenosis  is  at  that  region.     Should  a 
large  globular  distention   exist  which  on  pressure   subsides  with  a 
gurgle  of  gas,  and  after  which  this  distention  recurs,   and  one  has 
repeatedly  the  same  experience  with  it,  the  stenosis  is  just  below  the 
dilated  portion  of  the  intestine  pressed  upon. 
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PALPATION  OF  THE  STOMACH  AND  ABDOMEN. 

The  art  of  successful  palpation  is  a  very  important  one  for  every 
physician  to  acquire,  and  points  of  technique  in  doing  this  successfully 
are  of  much  value.  As  the  finger  in  a  wound  is  the  best  kind  of  a 
probe — because  the  mind  is  directly  connected  with  it — therefore  one 
should  think  while  palpating,  rather  than  do  this  in  an  aimless  search 
for  some  surprise. 

With  the  patient  in  the  dorsal  position  and  the  entire  abdomen 
from  the  thorax  to  the  symphysis  pubis  exposed,  the  warm  hand  is 
laid  gently  and  flatly  upon  the  abdomen,  where  it  is  permitted  to 


remain  for  some  moments  until  the  patient  is  accustomed  to  its 
presence.  The  palpation  is  made  with  a  circular  pressing  movement, 
sliding  smoothly  over  the  skin  from  one  part  of  the  abdomen  to 
another,  A  steady  gentle  pressure  is  much  to  be  preferred  to  any 
sudden  poking  movements.  In  the  course  of  time,  a  rather  firm  pres- 
sure with  the  palmar  surface  of  the  tips  of  the  fingers  is  made  to  feel 
deep  into  the  abdomen.  The  examination  should  be  conducted  with 
the  knees  raised  and  separated  and  the  shoulders  elevated  so  as  to 
relax  the  abdominal  muscles,  advice  being  given  to  breathe  deeply 
and  slowly ;  a  detracting  conversation  often  keeps  the  attention  of  a 
neurotic,  apprehensive,  or  hysterical  patient  away  from  what  is  taking 
place  and  further  favors  relaxation  of  the  muscles.  During  the 
examination,  the  physician's  attention  should  be  directed  to  the  face 
of  the  patient,  making  note  of  the  facial  expression  as  certain  areas  of 
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the  abdomen  are  pressed  upon.  If  sufficient  abdominal  relaxation 
cannot  be  obtained,  examination  in  a  prolonged  hot  bath  or  under  an 
anesthetic  may  be  advisable. 

The  alimentary  canal  should  be  empty  at  the  time  of  the  examina- 
tion, although  the  first  visit  may  be  taken  advantage  of  for  noting  the 
presence  of  plainly  evident  physical  signs,  and  also  the  presence  of 
scybalous  masses  in  the  colon  (constipation).  If  much  gas  is  present 
in  the  stomach,  it  may  be  necessary  to  remove  this  by  means  of  a 
stomach-tube,  or  if  the  intestines  are  likewisely  distended  by  irriga- 
tion or  purgation.  In  a  few  instances  the  examination  may  be  made 
on  a  stomach  distended  with  food  (peristaltic  and  vermicular  move- 
ments, peristaltic  restlessness  and  gastric  stiflFening).  If  it  is  desirable 
to  press  deeply  into  the  abdomen  one  hand  may  be  placed  upon  the 
other,  and  at  each  expiration  the  under  hand  is  sunken,  maintaining 
this  position  until  the  next  expiration,  when  it  is  sunk  deeper,  and  so 
on  until  further  pressure  is  inadvisable.  Since  patients  may  evince  a 
sense  of  pain  when  the  nails  of  the  examining  fingers  are  dug  into  the 
skin,  it  is  best  to  keep  them  trimmed  closely  so  that  the  tactile  pulp  of 
the  fingers  projects  beyond  the  nail  edges. 

The  various  areas  of  the  abdomen  should  be  systematically 
explored  beginning  first  with  the  location  of  the  stomach,  then  the 
small  intestine,  the  ileocecal  valve,  all  of  the  colon  and  finishing  with 
the  marginal  or  deep  organs,  such  as  the  liver,  gall-bladder,  spleen, 
kidneys,  etc.  In  examining  the  lateral  portions  of  the  abdomen  both 
hands  should  be  employed,  the  under  one  sustaining  the  lumbar  region 
while  the  upper  makes  pressure  upon  it  to  note  the  character  and 
consistency  of  the  intervening  tissues.  To  finish  the  palpation,  it  is 
wise  to  turn  your  back  to  the  patient's  face  (leaning  over  his  thorax), 
rest  your  one  elbow  at  the  side  of  the  abdomen,  and,  with  the  ulnar 
surface  of  both  hands  at  the  lower  limits  of  the  abdomen,  palpate 
upward  with  the  ulnar  surfaces  of  the  hands  and  tips  of  the  fingers 
to  under  the  costal  arch.  I  recommend  doine^  this  with  vour  eves 
closed,  keeping  your  mind  on  the  abdomen. 

It  is  often  advisable  to  change  the  position  of  the  body  from  the 
dorsal,  and  it  is  always  essential  to  also  examine  prolapsed  organs  in 
the  upright  position  so  as  to  note  their  degree  of  descent.  In  the 
Deiho  method  for  noting  the  position  of  the  greater  curvature  the 
latter  position  is  required  so  that  the  water  sinks  to  the  lowest  portion 
of  the  organ.  The  spleen  (when  not  much  enlarged),  and  movable 
kidneys  (when  not  very  loose),  may  heconie  palpable  in  the  slightly 
forward  sitting  or  the  knee-chest  position  when  they  are  not  so  in  the 
dorsal.     This  position  is  also  necessary  to  observe  the  true  shape  of 
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the  abdomen  when  standing  .(Landau's  ptosis).  A  method  of  palpa- 
ting for  a  movable  kidney  which  I  have  found  of  much  service  (in  fact 
I  think  it  to  be  the  best  method)  is,  while  the  patient  is  sitting,  to 
grasp  during  deep  inspiration  the  side  wall  of  the  abdomen  between 
the  thumb  in  front  close  under  the  ribs,  and  the  other  four  fingers  of 
the'  same  hand  on  the  lumbal'  region.  Maintaining  this  hold  firmly, 
when  the  patient  has  taken  a  long  breath,  the  person  is  slowly  put  in 
the  dorsal  position  while  the  other  hand,  pressing  deeply  upon  the 
abdomen  below  the  thumb,  delivers  under  it  the  intervening  struc- 
tures, the  patient  at  this  time  exhaling.  Often  in  this  way,  a  movable 
kidney  will  be  felt  to  slip  upward  with  a  jerk,  while  at  the  same  time 
the  patient  experiences  the  unpleasant  sensation  of  when  a  kidney  is 
directly  pressed  upon.  In  patients  who  have  large,  fat  abdomens  it 
may  be  desirable  to  have  them  turn  partly  to  the  side  (so  as  to  displace 
as  much  of  the  abdomen  and  intestines  as  possible)  while  palpation  is 
carried  on  in  the  upturned  side.  The  lateral  position  is  also  to  be 
preferred  to  the  dorsal  in  palpating  the  spleen  or  growths  at  the 
fundus. 

A  method  to  be  recommended  in  all  abdominal  tumors  is  biman- 
ual palpation.  In  this,  with  one  hand  on  each  side  of  the  mass,  better 
note  can  be  made  of  its  size,  shape,  surface,  and  movability;  par- 
ticularly is  this  valuable  with  small  sized  movable  growths  of  the 
pylorus,  pedunculated  growths,  and  freely  movable  kidneys. 

Palpation  of  the  abdomen  in  women  should  always  include  the 
pelvic  region,  and  a  vaginal  examination  when  organic  disease  or 
growths  in  the  internal  generative  organs  are  suspected.  Also,  it  is 
essential  in  both  men  and  women  when  the  least  suspicion  of  rectal 
disease  exists  to  examine  the  anus,  rectum,  and  possibly  the  sigmoid. 

It  is  now  important  to  consider  in  some  detail,  findings  which  are 
away  from  the  normal.  The  diagnostic  points  between  cancer  and 
false  tumors ;  those  of  involvement  of  the  different  abdominal  organs 
will  be  found  in  Chapter  XXI. 

Pains,  Direct  and  Reflex,  and  Pressure  Distress. — The  most  com- 
mon symptoms  obtained  by  palpation  are  hypersensitiveness  or  pain 
on  pressure,  and  these  comprise  most  valuable  factors  in  the  diagnosis 
of  gastric  conditions.  Before  beginning  a  consideration  of  these,  it 
would  be  well  to  state  that  deep  pressure  upon  the  epigastrium  in  per- 
fectly normal  individuals  is  often  accompanied  with  a  feeling  of  dis- 
tress and  sometimes  nausea.  On  the  other  hand,  normal  persons  are 
seen  in  whom  this  does  not  exist,  and  I  have  observed  the  same  to  be 
true  in  a  number  of  the  gastric  neuroses  cases  when  these  are  only 
psychic  in  origin  or  of  a  secondary  nature.     It  is  loc^ical  to  assume 
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that  any  sensitiveness  to  rather  light  pressure — which  when  further 
continued  causes  actual  pain,  not  simply  nausea — is  caused  by  some 
local  condition  in  the  stomach  or  in  the  organs  immediately  about, 
and  it  might  further  be  said  that  most  persons  who  come  under  ob- 
servation distinctly  as  digestive  cases,  in  whom  some  degree  of  dis- 
comfort is  not  caused  by  deep  pressure'below  the  ensiform,  are  either 
a  gastric  neurosis  or  the  cause  of  the  gastric  symptoms  must  be 
searched  for  elsewhere.  Again,  it  must  be  added  that  sensitiveness  to 
pressure  in  the  epigastrium  might  be  caused  by  disease  of  the  left  lobe 
of  the  liver,  colon,  and  pancreas,  as  well  as  by  true  stomach  conditions. 
So,  too,  a  sensitiveness  over  what  may  be  considered  as  the  greater 
curvature  of  the  stomach  may  be  due  to  disease  of  the  small  intestine 
or  omentum.  Of  much  confirmatory  value  that  the  pressure  on  a 
certain  area  of  the  abdomen  is  causing  actual  pain,  or  that  a  bona  fide 
organic  disorder  of  the  viscera  below  exists,  is  a  constantly  present 
resistance  of  a  section  of  the  abdominal  wall,  in  that  area,  while  in 
other  regions  the  wall  remains  lax  when  pressed  upon ;  such  is  often 
seen  in  conditions  of  the  pylorus,  gall-bladder,  and  appendix. 

Tenderness,  more  or  less  general,  is  common  in  acute  gastritis  and 
somewhat  less  so  in  the  chronic  form.  It  is  found  in  some  of  the 
sensory  neuroses,  in  diffuse  gastric  cancer,  in  gastroptosia,  and  in 
gastric  ulcer.  In  the  catarrhal  conditions  it  is  usually  diffuse  over 
the  gastric  region,  and,  excepting  in  the  very  acute  conditions,  is  not 
accompanied  with  much  if  any  resistance.  In  the  local  neurotic  and 
gastroptosic  cases  the  tenderness  is  usually  confined  to  an  area  just 
below  the  ensiform  about  the  size  of  the  palm  of  the  hand,  and  as  a 
rule  is  not  accompanied  with  resistance.  The  front  pains  of  gastric 
and  duodenal  ulcer  are  sharply  localized,  situated  just  below  the  ensi- 
form to  the  right  or  left  of  the  median  line,  and  generally  are  accom- 
panied by  a  quickly  responding  and  stern  resistance;  the  same  may  be 
said  of  unfavorable  post-ulcer  conditions,  although  in  these  (because 
of  less  pain)  the  resistance  is  liable  to  be  not  so  prominent  a  feature 
as  in  acute  ulcer.  Occasionally  in  ulcer  of  the  duodenum  the  small 
area  of  pain  is  to  the  right  of  the  median  line,  while  that  of  ulcer  of 
the  stomach  is  to  the  left.  This  is  a  point  that  deserves  mention  but 
should  not  be  emphasized  too  strongly  since  many  gastric  ulcers 
manifest  a  tender  and  painful  spot  to  the  right  of  the  linea  alba. 

Diffuse  pain  over  the  stomach  is  also  observed  in  perigastritis, 
in  postperforation  adhesions  of  the  stomach  with  the  neighboring 
organs,  and  finally  rupture  of  an  ulcer  into  one  of  the  peritoneal 
cavities,  particularly  the  lesser.  Localized  pain  is  observed  in  trau- 
matism, localized  peritonitis  and  perigastritis,  phlegmon  of  the  stom- 
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ach,  disturbed  conditions  of  the  celiac  or  solar  plexus  of  the 
sympathetic  and  the  celiac  axis.  Multiple  spots  of  tenderness  of  a 
flitting  nature  over  the  stomach  and  elsewhere  in  the  abdomen  arc 
strongly  suspicious  of  a  nervous  dyspepsia  or  neurasthenia. 

In  the  matter  of  different  locations  in  the  abdomen  on  which 
pressure  elicits  pain,  the  following  may  be  included :  Those  of  gall- 
bladder or  gall-duct  disease  are  manifested  rather  locally  over  these 
structures.  An  inverted  elongated  triangle  with  its  base  correspond- 
ing to  the  costal  margin  at  the  tip  of  the  ninth  costal  cartilage  and  the 
apex  at  the  navel  would  include  them.  It  must  be  remembered,  how- 
ever, that  deep  palpation  over  the  ducts  would  also  closely  include 
pressure  upon  the  pylorus  and  the  pyloric  region  of  the  stomach,  the 
duodenum,  the  transverse  colon  at  that  point,  and  head  of  the  pan-  * 
creas.  The  symptoms  and  the  clinical  course  of  the  case  together 
with  the  rather  distinctive  back  pains  of  gall-bladder  disease  would 
help  to  differentiate  them.  The  pains  of  disease  of  the  liver,  ob- 
structed portal  circulation  and  hepatic  colon  are  more  diffusely  spread 
over  a  larger  area  corresponding  to  the  liver  itself.  Those  of  enteritis, 
enteralgia,  colics,  intestinal  obstruction,  peritonitis,  embolism  of  the 
mesenteric  artery,  aneurism  of  the  abdominal  aorta*,  disease  of  the 
pancreas,  and  floating  kidney  are  usually  in  the  center  of  the  abdomen. 
In  appendicitis  and  those  due  to  inflammation  in  the  ileocecal  region 
the  pains  are  low  on  the  right  side;  while  those  due  to  constipation, 
stercoral  ulcer,  sigmoiditis,  mucous  colic,  etc.,  are  low  on  the  left. 

Tumors  in  the  Epigastrium,  etc. — In  examining  new  growths  of 
the  stomach  it  should  be  remembered  that  many  different  forms  of 
tumors  are  met  with  but  that  in  elderly  persons  most  of  these  are 
cancerous  formations  either  at  the  pylorus  or  lesser  curvature  (com- 
bined'about  78  per  cent.).  These  are  usually  felt  as  situated  in 
the  median  line  between  the  ensiform  and  the  umbilicus.  The  growth 
may  be  quite  movable  and  capable  of  displacement,  or  if  adhesions 
to  fixed  organs  or  tissues  are  present  it  is  firmly  moored.  If  these 
adhesions  are  with  the  liver  (one-fourth  of  all  cases),  or  with 
the  diaphragm,  the  growth  may  move  with  respiration.  A  deep- 
seated,  small-sized  palpable  mass  may  be  felt  in  cases  of  chronic  gas- 
tric ulcer  and  ulcus  carcinomatosum,  and,  under  favorable  condi- 
tions, the  pylorus  in  hypertrophic  gastritis  and  the  diffuse  thickening 
of  a  perigastritis  may  also  be  noted.  The  palpation  of  a  tumor  de- 
pends more  upon  the  rigidity  and  thickness  of  the  abdominal  wall, 
the  position  of  the  stomach,  and  the  position  of  the  tumor  in  relation 
to  neighboring  organs  than  it  docs  upon  the  size  of  the  tumor.  On 
this   account,   tumors   are   more    readily    palpable   in   women,    in   whom 
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the  abdominal  organs  are  more  frequently  ptosed  and  the  belly  wall 
relaxed  than  in  men.  A  table  of  differentiation  between  true  and 
false  gastric  tumors  will  be  found  in  Chapter  XXI. 

If  the  abdominal  walls  be  thin  and  relaxed  and  the  stomach  empty, 
it  may  be  possible  to  feel  growths  of  the  pancreas,  and,  as  Ewald  has 
shown,  even  the  normal  gland  and  lymphatic  glands  in  the  gastro- 
colic ligament.  In  cases  of  cholelithiasis  a  mass  corresponding  to  the 
site  of  the  gall-bladder,  moving  with  respiration,  is  not  uncommonly 
palpated;  this  is  best  noted  with  the  patient  sitting  and  resting  upon 
your  shoulder,  you  sitting  behind  with  both  hands  under  the  costal 
arch  on  each  side,  pressing  inward  and  upward.  New  growths  con- 
nected with  organs  elsewhere  in  the  abdomen  may  be  felt  in  other 
localities  than  the  upper  zones.  Among  those  in  this  connection 
should  be  mentioned  floating  kidney  and  fecal  tumors,  both  of  which 
may  be  found  above  or  in  the  transverse  umbilical  line.  Unless 
bound  down  by  adhesions,  displaced  kidneys  are  freely  mobile,  and 
masses  due  to  the  presence  of  scybala  are  migratory  along  the  colon 
and  are  usually  moved  onward  by  a  brisk  cathartic,  a  practice  always 
to  be  advised  when  anv  doubt  exists  as  to  the  character  of  a  mass 
felt  anywhere  in  the  abdomen.  Lastly,  it  should  be  mentioned  that 
results  from  palpation  in  the  way  of  noting  the  contracting  power  of 
the  abdominal  walls  and  the  voluntary  control  over  them  is  very 
valuable  in  diagnosing  relaxed  and  atonic  states  of  the  muscle  walls; 
often  observed  deficient  in  ptosed  states  of  the  organs  within. 

According  to  Head,  stimulation  is  excited  from  diseased  states  of 
internal  organs,  and,  being  transmitted  by  way  of  the  sympathetics 
to  a  distinct  spinal  segment,  are  referred  to  sensory  fibers  of  the  skin 
which  pass  backward  into  the  same  segment.  This  means  the  exist- 
ence of  hyperalgesic  areas  on  the  body  reflexly  caused  by  disease  of 
organs  within,  and,  according  to  the  localities  in  the  skin  in  which 
these  areas  are  observed,  inference  of  diagnostic  worth  might  be  made 
as  to  which  of  the  internal  organs  are  aflfected.  After  a  rather  close 
attention  to  the  existence  of  these  so-called  Head  zones  in  cases  which 
at  operation  or  autopsy  were  found  to  have  been  properly  diagnosed, 
I  must  state  that  but  little  dependence  can  be  placed  upon  them  in  the 
diagnostic  way.  They  may  be  found  in  disease  of  the  viscera, 
but  are  by  no  means  constant.  No  conclusions,  therefore,  can  be 
drawn  in  their  absence,  and  in  my  experience  errors  in  diagnosis 
are  enhanced  because  when  apparently  present  they  are  liable  to  be 
found  in  zones  not  corresponding  to  the  organs  involved.  The 
attempt  at  localization  of  lesions  by  means  of  the  situation  of  the 
zones   is   impractical.     When   considered    in    connection    with    other 
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symptoms,  the  phenomenon  may  have  a  slight  value,  but  this  is  ven 
limited,  and  too  many  impossible  to  accurately  distinguish  other 
causes  may  give  these  sensitive  areas  and  thus  lead  to  the  error  of 
supposing  that  internal  disease  exists;  such  as  where  the  spots  are 
due  to  hysteria,  uremia,  neuralgia  and  central  neurological  affec- 
tions, etc.  Again,  it  requires  the  greatest  care,  experience  and  patience 
on  the  part  of  the  physician  to  make  these  observations,  and,  more 
significant  still,  the  patient  must  be  of  the  intelligent  kind,  and  be 
entirely  at  ease.  Even  with  a  desirable  patient  for  the  examination, 
the  gentle  pinching,  rubbing  or  scratching  of  the  skin  with  a  dull 
instrument  ofttimes  shows  an  apparently  positive  result  at  one  ni(»- 
ment  which  cannot  be  confirmed  as  present  in  the  next.  Aly  experi- 
ence has  been  that  the  pyloric  and  gall-bladder  zones  are  more  often 
present  than  the  others,  but  that  much  attention  in  the  diagnostic 
way  should  not  be  attached  to  their  absence. 

Important  to  note  are  painful  areas  to  point-pressure  on  the  back, 
the  abdomen,  and  thorax.  Most  of  the  conditions  giving  such  indirect 
pains  are  shown  in  the  following  illustration  (Fig.  15).  Some  of  these 
are  not  elicited  or  intensified  by  pressure  upon  the  skin,  and  are 
entirely  subjective ;  others  again  are  first  found  existing  during  the 
examination  and  are  markedly  increased  on  pressure. 

The  gastric  conditions  particularly  in  which  pressure-points  or 
areas  are  found  are  gastric  ulcer  and  the  neuroses.  In  gastric  ulcer, 
.as  Boas^  has  shown,  in  about  one-third  of  the  cases  pressure-points 
are  situated  to  the  left  of  the  spine  close  to  the  body  of  the  twelfth 
dorsal  vertebra.  In  my  experience,  the  tender  area  found  in  cases 
is  often  higher  than  this,  and  from  the  eighth  dorsal  to  the  first 
lumbar  may  be  considered  as  the  limits  in  which  this  back  pain  is 
observed.  When  present,  it  is  noted  as  a  very  tender  area  close  to  the 
spinous  process  and  is  most  exquisitely  painful  to  deep  point-pressure. 
On  the  other  hand,  cases  are  seen  where  the  characteristic  tender  area 
is  to  the  right  of  the  spine,  and  these  are  more  suggestive  of  the  ulcer 
being  present  close  to  or  at  the  pylorus  or  in  the  duodenum.  Kelling- 
considcrs  this  pressure-point  as  due  to  the  supersensitive  posterior 
branch  of  the  intercostal  nerves,  by  way  of  a  reflex  hyperesthesia 
from  the  sym|)athetic  nerves.  Care  must  be  taken  that  the  commonlv 
pr<-s<iit  tender  s|)inal  areas  (also  found  close  to  the  spinous  proce<> 
but  usually  higher  up)  which  are  due  to  neurasthenia,  disease  of  the 
s|)inc  nr  cord,  infectious  disease,  and  so  on.  are  not  mistaken  for  those 
diu-  tM  ulcer.  Any  area  in  the  ])ack,  which  more  diffusely  covers  a 
larj^rr  area  over,  at  only  one.  or  at  both  sides  of  the  spine,  is  more 
liable  to  be  due  to  the  juastric  neun»sos.    Such  areas  are  usually  to  the 
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left  of  the  spine  to  a  great  extent,  or  in  the  infrascapular  region  on 
the  left  side.  They  are  not  so  tender  to  pressure  as  the  point  areas 
of  ulcer,  and  may  be  found  shifting  to  different  localities  as  the  cast 
improves  under  treatment.  Occasionally,  in  gastric  cancer  the  pres- 
ence of  a  subjective  back  pain  is  described.  Usually,  the  location  is 
which  it  is  found  is  in  a  transverse  area  about  at  a  level  with  the 
twelfth  dorsal  vertebra.  In  these  cases  pressure  upon  this  area  rarely 
causes  any  distress. 

In  gall-bladder  and  liver  disease,  a  painful  area  is  commonly  pres- 
ent in  the  back  on  the  right  side.  It  is  usually  diffuse,  although  in 
uncomplicated  gall-stone  disease  it  may  be  quite  localized  somewhere 
to  the  right  of  the  eleventh  dorsal  vertebra  and  along^  the  course  of 
the  last  ribs.  Also,  in  cholelithiasis  a  reflex  area  of  pain  may  be 
present  in  the  back  of  the  right  shoulder  at  the  upper  part  of  the 
scapula,  and  even  in  the  front  of  the  deltoid  region  just  below  the 
clavicle.  In  disease  of  the  intestines,  and  particularly  in  loaded  colon, 
coloptosia,  and  chronic  colitis,  a  subjective  transverse  pain  directly  in 
the  small  of  the  back  is  commonly  complained  of.  In  enlargements 
of  the  spleen  (malaria,  leukemia)  the  dragging  weight  of  the  organ 
or  the  rapid  overstretching  of  its  fibro-elastic  framework  may  cause 
a  point  pain  midway  between  the  spine  and  the  thorax  margin  abool 
at  the  eighth  rib.  Other  locations  in  the  back  (with  their  causative 
conditions)  in  which  pain  is  present  are  shown  in  Fig.  6  of  the  fore- 
going plate  (Fig.  15). 

Palpation  of  the  abdomen  in  the  way  of  noting  sounds  in  the 
stomach  or  colon  which  are  caused  by  tapping  strokes  of  the  fingertips 
are  of  value  in  diagriosis.    It  must  be  remembered  that  any  splashing 
sound  obtained  over  the  stomach  or  colon  does  not  necessarily  mean 
atony  or  stagnation  in  the  stomach  or  likewisely  disturbed  states  of 
the  colon.     With  fluid  and  gas  present  in  either  viscus,  even  a  loud 
splash   may  be  obtained  in   a  perfectly   normal  individual.     Gas  is 
normally  present  in  the  stomach  during  gastric  digestion   (chyme  is 
fluid),  and  the  intestinal  contents  are  fluid  in  the  ascending  and  often 
in  the  transverse  colon  where  gas  is  also  present.     Leaving  out  of 
consideration  the  sounds  produced  in  the  colon,  it  must  be  said  that 
there  is  some  value  in  the  diagnostic  way  to  splashing  sounds  in  the 
stomach.     They  are  commonly  found  in  cases  of  gfastric  atony  when 
the  stomach  lacks  in  power  to  hold  firmly  against  the  gastric  contents. 
In  these  conditions,  because  of  the  interference  with  the  dynamic 
power  of  the  stomach  to  expel  its  contents  into  the  duodenum,  and 
perhaps  because  of  an   existing  neurotic  disturbance  with   this,  an 
increased  fermentation  takes  place  and  the  conditions  favorable  to 
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produce  the  splashing  or  succussion  sounds  are  then  present.  Like- 
wise, in  cases  of  pyloric  stenosis  from  any  cause,  the  long  presence  of 
stomach  contents  fermenting  into  gases  some  time  after  meals  the 
symptom  may  be  of  value  in  a  few  cases  as  confirmatory  of  stagnation 
— particularly  when  this  is  found  in  the  morning  before  partaking  of 
food  and  drink.  It  may  also  be  due  to  gastrosuccorrhea  of  a  high 
degree. 

Of  much  more  importance  than  its  mere  presence  is  to  note 
the  limits  of  the  stomach  area  in  which  these  sounds  can  be  pro- 
duced, and  the  position  of  the  lower  border  of  the  stomach  can  often 
be  made  out  by  taking  advantage  of  the  presence  of  these  sounds. 
To  do  this,  it  is  advisable  to  approach  the  stomach  area  from  below 
the  navel  in  the  median,  then  in  the  nipple,  and  also  on  a  line  between 
the  two.  Beginning  over  the  intestines  as  you  would,  by  a  series  of 
short,  quick,  gentle,  downward  strokes  with  a  finger  tip,  and  going 
up  toward  the  stomach,  a  point  is  noted  where  with  the  same  degree 
of  force  and  depth  of  stroke  the  splash  sounds  are  observed.  A  mark 
on  the  abdomen  should  there  be  made,  and  the  performance  repeated 
so  as  to  obtain  the  accurate  point.  The  gentler  the  stroke  the  surer 
you  will  be  of  the  position  of  the  greater  curvature,  for  when  a  heavy 
stroke  is  employed  much  of  the  deep  tissues  beyond  the  finger  are 
agitated  and  a  splash  in  the  stomach  may  be  obtained  when  the 
fingers  are  some  distance  below  the  greater  curvature.  Sometimes 
in  ptosis  and  marked  atony  the  splash  will  be  noted  over  the  pyloric 
region  until  the  lesser  curvature  is  reached,  when  it  is  lost,  although 
percussion  should  then  be  employed  to  observe  whether  the  reason 
of  this  is  due  to  the  interposition  of  the  left  lobe  of  the  liver,  or 
'whether  the  fingers  are  beyond  the  stomach  proper — the  liver  being 
high  in  place.  It  is  important  to  remember  that  a  very  general  atony 
of  the  stomach  is  necessary  to  give  splashing  sounds  at  the  margins. 
States  of  less  degrees  of  atony,  such  as  are  seen  in  ptosis  and  local- 
ized sacculations,  would  permit  of  splashing  only  in  the  body  of  the 
stomach,  or  fundic  region  just  below  the  costal  edge — in  this  manner, 
the  splashing  is  of  no  diagnostic  importance,  since  normal  stomachs 
will  also  give  it.  It  is  best  to  use  only  one  finger  in  these  examina- 
tions, and  have  the  abdomen  relaxed  by  flexion  and  separation  of  the 
lower  extremities  and  raising  of  the  shoulders. 

PERCUSSION  OF  THE  STOMACH  AND  ABDOMEN. 

In  the  prescribed  percussion  of  the  organs  in  the  abdomen  the  dis- 
tinctions to  be  made  are  between  different  degrees  of  dullness  and 
tympanicity.     With  the   exception   of  the  area   over  the   liver   and 
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spleen,  the  abdomen  is  normally  tympanitic  with  a  pitch  of  resonant 
note  varying  in  different  patients  according  to  the  size  of  the  hollow 
organs  and  the  degree  of  distention  within  them.  The  stomach  and 
colon  under  normal  conditions  give  a  lower  pitched  note  than  the 
small  intestine ;  under  marked  distention,  however,  they  may  give  a 
much  higher  one. 

General  distention  of  the  abdomen  as  a  whole  is  observed  when 
there  is  much  fat  in  the  abdominal  walls,  when  there  is  an  excessive 
amount  of  gas  in  the  stomach,  intestines,  or  free  in  the  peritoneal 
cavity,  or  when  a  large  tumor  is  present  in  the  abdomen. 

When  much  abdominal  fat  is  present,  results  from  physical  exam- 
ination in  the  way  of  noting  the  presence  of  small  sized  growths,  etc, 
are  always  doubtful.  An  accumulation  of  fat  in  the  mesentery  may 
simulate  a  median  tumor  or  possibly  a  pregnancy  in  very  adipose  sub- 
jects. If  the  distention  is  due  to  ascites,  in  the  dorsal  position  the 
fluid  gravitates  to  the  rear  of  the  abdomen  floating^  the  intestines 
above  it — therefore  the  flatness  and  bulging  of  the  flanks,  and  the 
increased  tympanicity  in  the  center  of  the  abdomen.  If  the  latter 
patients  are  then  placed  upon  the  side,  the  previously  uppermost  dull  flank 
becomes  tympanitic.  In  the  rare  cases  of  large-sized  abdominal  tumors 
the  center  of  the  abdomen  is  dull  while  the  flanks  are  tympanitic  from 
the  displaced  hollow  viscera.  If  the  distention  is  due  to  gas  in  the 
intestines  the  entire  abdomen  is  generally  distended  and  tympanitic;  but 
the  liver  and  splenic  dullness  is  usually  preserved — a  point  of  much 
diagnostic  value  in  decreeing  whether  the  gas  is  confined  to  the  gut  or  is 
free  in  the  general  peritoneal  cavity  (peritonitis). 

In  percussion  of  the  stomach  it  must  be  recollected  that,  as  com- 
pared to  the  chest,  the  technique  must  of  necessity  be  much  finer  in 
detail.    In  the  chest  we  deal  with  very  resonant  lungs  and  a  dull  heart 
and  the  comparison  between  the  two  is  always  marked.     But  in  the 
stomach  we  deal  with  an  organ  of  which  more  than  one-half  is  covered 
by  the  thorax,  and  most  of  the  pyloric  extremity  and  all  of  the  lesser 
curvature  are  deeply  seated  and  covered  by  the  liver  (normal  posi- 
tion).    Then  again,  all  degrees  and  characters  of  distention  arc  en- 
countered   from    the    full    stomach    dull    from    food    or    drink,   and 
likewisely  dull  when  enipt>',  to  those  in  which  a  height  of  tympany 
exists  from  distention   with  accumulated   gases.     These   facts  must 
all  be  taken  into  consideration  in  the  percussion  of  the  organ,  and 
therefore  it  is  essential  to  be  cognizant  of  what  and  how  much  in  the 
way  of  ingested  substances  may  be  present  in  the  stomach  at  the 
time  of  examination. 

The  best  results  are  always  obtained  by  examination  in  the  prone 
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position  with  the  lower  extremities  extended  or  only  slightly  raised. 
Occasionally,  in  a  very  slim  subject  with  fluid  in  the  stomach,  it  may 
be  desired  to  note  by  percussion  or  palpation  how  low  in  the  erect 
position  the  lower  border  of  the  stomach  descends.  In  regard  to 
this,  it  may  be  said  that  any  results  possible  to  be  obtained  from 
examination  in  the  erect  position  are  usually  somewhat  questionable 
and  are  but  poor  substitutes  to  X-ray  observations  with  bismuth  in 


the  organ.  In  my  experience  in  diagnosing  ptosed  and  dilated  states 
of  the  stomach,  the  comparison  between  where  the  tympanic  note  of 
the  upper  border  in  the  two  positions  is  situated  is  of  more  value  than 
in  examining  for  the  position  of  the  greater  curvature — in  the  upright 
position  the  proximity  of  the  transverse  colon  to  the  lower  border  of 
the  stomach  is  often  most  confusing.  Of  more  value  than  the  last- 
mentioned  position  in  examining  a  patient  is  to  have  them  lie  on  the 
left  side,  because  then  most  of  the  stomach  fluids  pass  toward  the 
fundic  end  and  the  pyloric  extremity  comes  somewhat  forward  and 
thus  is  more  accessible,  and  also  it  becomes  distended  with  gas,  so 
that  the  percussion  note  is  distinctive. 

Technique  of  PercuBsion. — Much  has  been  written   upon   the 
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technique  of  percussion  and  the  desirable  ways  in  which  this  should 
be  performed.  Because  of  the  great  value  of  this  measure  of  physical 
examination  in  stomach  work  the  author  will  relate  in  some  detail  his 
own  experiences.  The  most  complete  results  are  obtained  by  a  com- 
bination of  finger  percussion  finished  with  the  use  of  a  pleximeter.. 

In  finger  percussion  the  applied  finger  should  be  pressed  quite 
firmly,  evenly,  and  transversely  to  the  abdomen,  and  slid  over  the  skin 
and  not  jumping  it  over.  The  percussion  movement  should  be  from 
the  wrist  with  the  middle  finger  held  stiftly.  The  tip  of  only  one 
finger  should  be  used  as  the  plexor,  and  it  should  strike  the  pleximeter 
finger  perpendicularly.  The  strokes  should  be  equal  in  comparison 
and  not  too  frequently  delivered,  after  which  the  striking  finger 
should  immediately  be  removed.  The  stroke  should  al>vays  be  light 
in  force  (the  gentler  the  better),  because  if  it  is  heavy  a  confusing 
resonance  from  all  of  the  organs  in  the  vicinity  is  obtained.  The 
sound  produced  should  be  just  loud  enough  for  the  examiner  to  hear 
with  his  head  bent  low  over  the  abdomen. 

In  the  percussion  of  the  stomach,  the  limits  of  the  normal  stomach 
should  be  kept  in  mind,  the  thorax  and  liver  covering  above  and  the 
close  proximity  to  the  transverse  colon  below.  Practically,  the 
normal  stomach  tympany  begins  at  the  side  of  the  apex  of  the  heart, 
about  at  the  fourth  intercostal  space  in  the  axillary  region,  extending 
below  this  into  the  abdomen  so  that  its  greater  curvature  extends 
from  about  the  ninth  costal  cartilage,  across  the  abdomen  above  the 
umbilicus  to  the  right  of  the  median  line.  The  comparison  of  reso- 
nance between  the  dullness  of  the  liver  and  the  tympany  of  the  stom- 
ach should  be  decisive. 

Whether  one  begins  by  percussing  the  stomach  from  below  or 
above  is  of  no  significance  providing  the  entire  stomach  area  is 
examined  in  some  routine  way,  and  for  this  purpose  it  is  wise  to 
habituate  one's  self  to  following  certain  fixed  lines  in  each  instance, 
although  it  has  been  my  custom  to  employ,  and  which  serves  the  pur- 
pose well,  those  depicted  in  Fig.  16.  As  the  margins  of  the  stomach 
are  outlined,  the  borders  should  be  marked  on  the  skin  with  a  blue 
wax  pencil.  In  this  way  the  sagging  and  low-hanging  stomach  of 
gastroptosia  and  the  large  stomach  of  dilatation  can  be  diagnosed  and 
accurately  recorded  in  position,  shape,  and  size.  To  these  ends, 
the  percussing  hammer  is  of  some  value  particularly  when  the  stomach 
has  not  been  artificially  inflated.  It  has  been  a  regular  experience 
with  me  that  by  its  use  somewhat  finer  work  in  accurately  outlining 
the  stomach  borders  is  possible  than  with  the  fingers  alone.  While 
not  recommending  the  use  of  a  pleximeter  in  diagnosis  for  all  percus- 
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sion  work — the  hand  method  is  to  be  preferred  because  it  gives  a 
lower  note  and  the  sense  of  resistance  under  the  hand  is  more  accu- 
rately appreciated — still,  in  this  single  instance  it  has  served  me  well 
and  I  believe  is  worthy  of  employment.  In  the  very  softest  kind  of 
percussion  work,  the  stroke  from  the  hammer  can  be  more  accurately 
gauged  (so  as  to  produce  a  slight  blow)  than  with  the  striking  finger, 
and  one  can  be  surer  that  the  blow  is  delivered  perpendicularly. 

As  a  rule,  ordinary  percussion  of  the  stomach  is  not  trustworthy. 
Anteriorly,  the  surrounding  structures,  and  the  fluid  and  food  sub- 
stance^ in  the  organ  interfere  with  obtaining  deflnite  results,  and  the 
covering  of  the  left  lung,  body  of  the  liver  and  structures  making  up 
the  back  interfere  with  it  posteriorly.  In  the  front,  the  tympany  of 
the  often  overlying  transverse  colon,  an  overhanging  enlarged  liver. 


Fig.  17. — ^Vest  pocket  rubber-tipped  pleximeter  used  by  the  author. 

and  the  resonance  of  left  lung  confuse  the  examination.  Thus  it  is, 
that  measures  of  assistance — such  as  artificial  inflation  of  the  organ, 
the  accumulation  of  fluid  in  it,  and  the  inflation  of  the  colon — are 
of  much  practical  value.  In  quite  a  few  instances  the  examinations 
can  be  made  at  the  first  visit  without  employing  these,  providing  the 
organ  is  found  to  be  distended  with  gases  that  have  been  generated  in 
it.  Sometimes,  when  in  doubt,  the  simple  procedure  of  causing  the 
patient  to  drink  a  glass  of  water  (Dehio)  and,  in  the  upright  position, 
percussing  for  a  transverse  dullness,  or  noting  fullness  by  palpation 
(when  the  abdomen  is  thin  and  relaxed)  it  may  be  possible  to  note  the 
position  of  the  greater  curvature.  According  to  Penzoldt,  this  dull- 
ness in  the  normal  stomach  should  be  above  the  umbilicus,  and  when 
the  stomach  is  atonic,  below  it — to  the  latter  should  be  added  the  pro- 
lapsed stomach  of  gastroptosia.  One  should  hesitate  in  making  a 
positive  diagnosis  of  dilatation  or  prolapse  by  this  water  measure 
alone.  The  umbilicus  does  not  bear  the  same  ratio  of  distance 
between  the  ensiform  and  symphysis  pubis  in  all  persons,  and  a 
stomach  with  its  lower  border  below  the  navel  is  not  always  one  that 
is  atonic  or  ptosed.  The  determination  of  the  upper  border  of  the 
stomach  likewise  meets  with  many  difficulties  in  unassisted  percus- 
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sion  alone.  Ordinary  percussion,  even  over  a  stomach  containing 
food,  usually  enables  one  to  determine  its  fundic  and  upper  left  border. 
A  method  which  I  have  found  of  distinct  value  in  percussion  oi 
the  upper  part  of  the  abdomen,  as  well  as  the  chest,  is  by  the  vertically 
applied  finger,  percussing  through  the  two  phalanges  of  the  middk 
finger  and  delivering  the  blow  directly  upon  the  proximal  phalangeal 
joint.  This  method  of  stiff-finger  percussion,  makes  possible  percus- 
sion in  a  small  area,  and,  after  one  has  become  experienced  with  it,  a 


edge  of  liver. 


sense  of  organ  resistance,  such  as  the  heart  and  the  liver  give.  Xol 
only  can  the  left  margin  of  the  heart,  mediastinal  growths,  aneurisms, 
tumors  of  the  lung,  and  collections  in  the  pleura  be  made  out  by  it, 
but  it  is  of  value  to  note  accurately  the  abdominal  limits  of  the  liver 
when  the  organ  is  soft  and  not  pathological,  the  presence  and  limits 
of  upper  abdomen  growths,  and  the  position,  size  and  shape  of  the 
stomach.  Some  experience  is  necessary  to  become  perfect  in  this,  but 
tlic  time  spent  is  well  worth  the  while. 

The  outline  of  the  stomach  is  larger  or  smaller  depending  upon 
the  various  conditions.  It  is  large  in  dilatation  from  any  cause,  in 
normally  large  stomachs,  in  long-standing  gastroptosia,  in  contraction 
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of  the  left  lobe  of  the  liver  and  in  pulmonic  contraction  of  the  left  side. 
It  is  smaller  in  cirrhotic  gastritis,  in  enlargement  of  the  left  lobe  of 
the  liver,  in  left-sided  pleuritic  effusion,  emphysema  and  pneumo- 
thorax, and  in  splenic  and  heart  enlargements.  Lastly,  simple  percus- 
sion is  an  important  physical  measure  in  outlining  tumors  which  may 
originate  in  the  stomach.  When  much  gas,  fluid,  or  solid  contents  are 
present  in  the  stomach  the  results  obtained  are  always  questionable 
unless  the  tumor  is  of  large  size.  The  measure  is  of  more  value  in 
differentiating  liver  or  pancreatic  tumors  from  those  of  the  stomach ; 
because  the  first  mentioned  are  always  dull  (the  dullness  of  a  pancre- 
atic growth  may  be  masked  by  a  gaseous  stomach  even  in  the  Tren- 
delenburg position  of  the  body). 

AUSCULTATION  OF  THE  STOMACH. 


ition  Sounds. — With  the  ear  or  bell  of  a  stethoscope  at  the 
ensiform,  two  sounds  are  ordinarily  heard  during  deglutition.  The 
first  is  a  low  sound  occurring  as  the  fluid  passes  through  the  lower 
pharynx  into  the  esophagus  and  is  called  by  Ewald  the  "primary 
murmur/'  This  is  followed  by  a  "second  murmur"  which  is  much 
louder,  like  the  cracking  of  a  large  bubble  or  a  squirt,  and  occurs  as 
the  fluid  from  the  gullet  passes  through  the  cardia  into  the  stomach. 
The  time  between  the  occurrence  of  the  two  sounds  is  usually  from 
five  to  ten  seconds,  although  in  some  healthy  persons  the  interval  is 
shorter  or  prolonged  beyond  these.  The  first  sound  may  be  inaudible, 
and  when  noting  the  intervals  between  them  the  raise  of  the  larynx 
(occurring  in  the  act  of  swallowing)  can  be  timed  in  its  place.  The 
second  sound  is  usually  audible  and  best  heard  in  the  notch  between 
the  ensiform  and  the  left  costal  margin.  In  a  few  instances  it  is 
observed  best  at  the  left  of  the  tenth  dorsal  vertebra  in  the  ninth  or 
tenth  interspace. 

The  noting  of , the  interval  of  time  it  takes  fluids  to  course  through 
the  esophagus  has  been  used  with  some  degree  of  success  in  diagnos- 
ing states  of  stricture  in  the  gullet  or  cardia  and  a  lack  of  motor 
power  in  the  deglutitory  muscles  (esophagus).  Under  these  condi- 
tions (particularly  stricture)  the  second  sound  is  delayed  and  may  not 
appear  for  half  a  minute  or  more,  and  the  sound  may  be  continued 
for  some  seconds  (due  to  only  small  portions  of  the  fluid  going 
through  at  a  time).  Some  hesitancy  should  be  used  in  making  a  posi- 
tive diagnosis  of  the  above-mentioned  states  on  these  sounds  alone. 
I  have  seen  normal  individuals  in  whom  the  interval  between  them 
was  as  long  as  twenty-five  seconds,  and,  on  the  other  hand,  I  have 
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observed  a  case  of  quite  general  carcinomatous  involvement  of  the 
esophagus  (with  some  stenosis  and  a  diffuse  thickening  of  the  canal) 
in  which  the  sounds  were  but  twelve  seconds  apart,  and  one  of  cia- 
tritial  stenosis  in  the  upper  third  of  the  gullet  in  which  it  was  ten. 
When  the  sounds  are  heard  depends  much  upon  the  force  of  the 
swallow,  the  amount  of  fluid  sent  down  at  one  time,  the  length  of  the 
gullet,  whether  the  stomach  is  empty  of  fluid  or  food  and  how  much 
gas  is  in  the  upper  (fundic)  region,  if  the  stricture  is  of  large  or  small 
caliber,  and  the  status  of  motor  power  of  the  canal.  Still,  it  may  be 
taken  as  a  clinical  fact,  that  if  the  second  sound  is  heard  inside  of 
ten  seconds,  stenosis  in  the  course  of  the  canal  or  at  the  cardia  docs 
not  exist.  Sometimes  the  absence  of  the  second  sound  is  of  more 
value  in  noting  stenosis  of  the  cardia  than  the  time  in  which  it  should 
occur.  Manifestly,  an  irregularity  on  the  surface  of  this  orifice  coaU 
divert  the  course  of  the  fluid  causing  it  to  run  down  the  side  walls 
of  the  organ  and  thus  it  might  not  be  heard. 

Recently  a  new  swallowing  sign  has  been  described  by  Revidtzcr* 
which  he  considers  of  undoubted  value  in  the  diagnosis  of  organic 
stricture  of  the  esophagus.     Revidtzev's  sign  is  based   on   the  fact 
that  in  stenosis  after  the  second  sound  is  heard,  if  the  individual  be 
instructed  to  repeat  the  swallowing  movements  without  taking  more 
fluid,  the  sound  will  again  be  heard.     This  may  be  repeated  three 
or    four   times    in    succession,   each    time    with    new    sounds    being 
heard.     He  describes  the  nature  of  this  sign  as  follows :     **There  is 
always  more  or  less  dilatation  of  the  esophagus  above   a   chronic 
stricture  through  which  a  single  swallowing  movement  is  not  suffi- 
cient to  force  all  of  the  contents  through  and  past  the  stenosis,  a 
considerable  portion  of  the  fluid  remaining  above  and  each  additional 
swallowing  movement  forces  more  or  less  of  the  material  past  the 
narrow  portion  of  the  channel.     The  more  marked  the  stricture,  the 
more  numerous  will  be  the  residual  sounds,  unless,  of  course,  the 
stricture  be  one  that  entirely  obliterates  the  lumen."    The  discoverer 
of  this  sign  believes  that  it  is  of  special  value  in  the  differentiation  of 
organic   from   spasmodic   strictures.     I   have  noted   this    sign  to  be 
present  in  five  of  seventeen  cases  of  esophageal  stenosis,  and  I  think 
it  has  only  a  limited  value.     My  experience  was  that  it  was  most 
commonly  found  in  the  more  or  less  annular  strictures  due  to  a  cicatrix 
of  long  standing,  but,  as  in  malignant  disease,  sharply  confined  uniform 
stricturcd  states  are  rare  and  dilatation  above  the  stricture  was  not 
common ;  sometimes  it  was  absent.    The  latter  disease  usually  causes 
a  quite  general  involvement  of  the  esophagus,  with  much  thickeningr 
of  connective-tissue  stricture  above  and  below  it,  and  still  permits  of  a 
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fairly  rapid  passage  of  fluids  through  the  tortuous  and  roughened 
canal,  but  not  the  passage  of  foods  or  the  olive  of  a  bougie. 

Sounds  in  the  Stomach. — In  the  stomach  itself  sounds  are  often 
produced,  which  may  be  described  as  cracking  or  fizzing,  rumbling  or 
gurgling,  the  succussion  sounds  produced  within  the  organ,  and  those 
transmitted  to  it  from  the  heart. 

A  rather  constant  series  of  small  crackles  is  often  heard  in  states 
of  active  fermentation  of  foods  due  to  stagnation  of  stomach  contents. 
Their  absence,  however,  should  not  be  used  to  argue  against  the 
existence  of  abnormal  retention,  since  even  in  extreme  states  of  pyloric 
stenosis  they  may  not  be  observed.     Loud  rumbling,  bubbling,  gurg- 
ling, or  squirting  sounds  are  often  synchronous  with  respiration  and 
may  be  heard  some  distance  away.     They  are  caused  by  the  respira- 
tory rise  and  fall  of  fluid,  and  (not  so  loudly)  to  the  passage  of  chyme 
through  the  pylorus.    These  sounds  are  commonly  heard  in  dilated 
stomachs  or  in  gastroptosia,  but  should  not  be  considered  as  strongly 
diagnostic  of  these  states,  since   they   may  also  be  heard  in   neu- 
rotic conditions  and  often  in  a   normal   stomach.     The  succussion 
sounds  are  those  of  the  foregoing,  together  with  the  form  produced 
by  the  shaking  of  the  body  from  side  to  side  or  the  voluntary  change 
of  position  of  the  patient.     They  resemble  the  agitation  of  a  small 
amount  of  fluid  in  a  cask,  and  are  of  diagnostic  value  in  states  of 
atony  and  stagnation.     The  heart  sounds  may  be  transmitted  through 
a  stomach  containing  much  gas.     They  are  commonly  encountered  in 
gastric  dilatation,  or  when  much  gas  is  present  in  the  fermentative 
or  gas-producing  neurotic  conditions.     When  observed,  they  possess 
a  ringing  reverberating  quality  like  the  muffled  sound  of  a  bell.     It  is 
probable  that  in  a  relaxed  stomach  containing  gas,  the  underlying 
abdominal   aorta   could   also   easily   produce   them.      Benedict    has 
described  another  form  of  sound  for  diagnostic  purposes  to  determine 
the  degree  of  acidity  in  the  stomach.    These  are  generated  by  the 
giving  of  bicarbonate  of  soda,  which,  coming  in  contact  with  the  acid 
in  the  organ,  causes  the  sound  of  effervescence.    All  of  the  foregoing 
mentioned  sounds  are  more  significant  when  markedly  present,  and 
particularly  when  observed  three  or  four  hours  after  a  simple  meal, 
six  or  seven  hours  after  the  principal  meal,  or  in  the  morning  stomach 
before  food  ingestion.    In  these  instances  they  are  indicative  of  the 
delay  of  foods  in  the  stomach  from  stenotic  states  at  the  pylorus, 
atony  and  excessive  fermentation,  or  the  existence  of  secretion  of 
gastric  juice  in  the  empty  stomach. 
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AUSCULTATORY  PERCUSSION  OF  THE  STOMACH. 

The  possibility  of  auscultatory  percussion  is  made  by  the  fact 
that  different  organs  of  the  body  have  different  densities  of  substance 
and  character  of  make-up — solid,  or  hollow.  As  a  measure  of  physical 
diagnosis,  results  from  it  are  much  to  be  preferred  to  simple  percus- 
sion, but  it  has  been  my  observation  that  for  a  relatively  simple  matter 
and  easily  learned,  much  difference  exists  concerning  it  between 
various  medical  men — in  discouragement  some  even  having  given  op 
employing  it  as  a  routine  measure.  This  should  not  be  so,  because  it 
is  a  fact  that  by  its  employment  in  the  examination  of  the  stomach, 
the  adventitious  sounds  of  the  overlying  liver  and  lung  may  not  inter- 
fere with  its  accuracy  as  in  simple  percussion,  because  the  tympanitic 
sound  of  the  underlying  stomach  is  clearly  transmitted  through  these 
organs.  Like  percussion,  when  both  a  distended  stomach  and  trans- 
verse colon  are  present,  it  has  its  limitations  in  mapping  out  the  lower 
border  of  the  stomach.  Still,  ordinarily,  the  limits  of  the  organ  can 
be  made  out  with  precision,  and  often  it  is  easy  to  detect  the  accurate 
site  of  the  edge  of  the  liver  when  it  is  too  soft  to  feel  by  palpation  or 
difficult  to  note  by  simple  percussion.  By  care  it  is  possible  to  map 
out  the  upper  border  of  the  stomach  under  the  liver,  and  under  the 
lung  in  the  left  thorax  beyond  the  cardia  to  the  limits  of  the  fundus, 
although  here  it  is  rarely  required.  Auscultatory  percussion  of  the 
spleen  to  note  its  size  may  be  more  valuable  than  simple  percussion. 
As  Stengel  has  shown,  and  to  which  I  fully  agree,  it  is  generally  pos- 
sible in  tumor  of  the  pyloric  region  to  determine  by  auscultatory  per- 
cussion whether  or  not  it  belongs  to  the  stomach.  Auscultatory 
percussion  is  easily  carried  out,  and  is  of  much  value  as  a  control  to 
the  ordinary  method  of  percussion. 

In  beginning  the  examination  by  this  method,  place  the  chest 
piece  of  the  stethoscope  over  the  position  below  the  'fundus,  at  the 
sixth  or  seventh  rib  in  the  left  mammillary  line,  or  at  the  left  side  of 
the  ensiform,  and  percuss  near  the  stethoscope  in  order  to  fix  in  the 
mind  the  character  of  the  stomach  sound  present.     Noting  this  and 
maintaining  the  position  of  the  stethoscope  bell,  percuss  toward  it 
from  all  positions  beyond  the  stomach,  starting  well  below,  zhoxt 
and  to  the  sides  of  what  may  be  considered  as  the  limits  of  the  normal 
stomach.    It  will  be  observed,  when  the  stomach  is  distended  with  air 
or  gas,  that  when  the  border  of  the  organ  is  reached  a  sound  of  greater 
intensity,  cleaner  and  higher  in  pitch,  is  observed,  and  a  mark  should 
be  made  on  the  abdomen  to  record  this.    The  stroke  should  be  lightly 


AUSCULTATORY  PERCUSSION  OF  THE  STOMACH. 


109 


Fiff.  1. 


Figr.  2. 


Plff.  3. 


mm 


Fisr.  4. 


Fig.  19. — ^Auscultatory  percussion  of  the  stomach  under  different  pathological 

conditions  of  that  organ. 

Piff.  1.  Shows  the  two  best  positions  of  the  bell  of  the  stethoscope  for  percussion  of  the  normal 
stomach.  The  upper  circle  for  the  limits  of  the  fundus.  The  lower  for  the  two  curvatures  and  the 
sitQAtion  of  the  pylorus.    The  arrows  show  the  routes  of  percussion. 

Piff.  2.  Shows  a  method  of  determining  by  auscultatory  percussion  that  a  tumor  belonsfs  to  the 
stomach  rather  than  to  the  liver  or  Intestine.  If  the  tumor  is  In  the  wall  of  the  stomach  the  percussion 
aoCflS  orer  points  A,  B,  C  and  D  diflFert  but  C  resembles  D  much  more  than  does  A  or  B  resemble  D. 
The  snthor  adyiset  against  pronounced  artificial  inflation  in  this  examination. 

Flff.  3.  Shows  the  changes  of  positions  of  the  bell  of  the  stethoscope  from  Fisr.  1.  to  map  out  the 
boidTS  of  the  stomach  in  arastroptosia.  The  upper  bell  is  lowered  to  the  costal  margin,  and  the  lower 
one  is  swtmg  downward  and  outward  untQ  it  rests  slightly  inside  of  the  outer  transverse  margin  of  the 
crester  cnrratnre  (designated  by  gastric  tympanitic  note).  The  lower  limit  and  pyloric  portion  of  the 
org^B  can  easily  be  made  out  from  this  position,  providing  there  is  not  much  food  in  the  stomach,  or 
QOdsr  the  conditions  of  sulBcient  inflation.    Arrows  show  routes  of  percussion. 

Pig.  4.  Shows  the  best  position  of  the  stethoscope  bell  to  map  out  a  dilated  stomach.  The 
upper  one  is  lowered  onto  the  abdomen  proper  below  the  costal  border,  and  the  lower  one  is  moved 
across  to  the  right  of  the  umbilicus.  One  is  thus  enabled  to  easily  outline  the  stomach,  especially 
when  its  contents  have  first  been  aspirated,  and  subsequently  the  organ  is  well  inflated.  Arrows 
show  rentes  of  pereiission. 
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delivered  and  best  by  the  employment  of  a  pleximeter,  or  by  a  process 
of  scratching  or  rubbing  the  fingers  over  the  skin.  To  confirm  the 
results,  percussion  may  subsequently  be  made  from  the  stethoscope 
bell  outward.  By  this  method  the  position  of  the  stomach  area  can  be 
determined,  although  inflation  may  be  necessary. 

As  changes  in  the  shape  or  size  of  the  organ  are  noted,  the 
bell  of  the  stethoscope  should  be  moved  to  correspond  more  to  the 
fxi/ly  of  the  stomach,  according  to  the  suggestions  found  depiaed 
on  the  plate  (Fig.  18),  and  the  edges  of  the  stomach  approached  wiih 
a  -Still  lighter  percussion  stroke,  or  skin  noise.  If  the  method  is 
used  to  ascertain  to  which  organ  an  epigastric  growth  is  attached— 
whether  in  the  posterior  wall,  or  superior  curvature,  or  at  the 
pylorus — the  organ  should  be  moderately  distended  with  g-as  and  the 
small  intestine  should  also  be  rendered  somewhat  tympanitic  by  wait- 
ing until  some  of  this  has  passed  out.  Should  the  growth  be  in  the 
liver  or  gall-bladder,  the  sound  produced  at  A  is  quite  diflFerent  from 
that  at  C  or  D ;  while  if  it  is  in  the  small  intestine,  that  at  B  is  quite 
different  from  that  of  C  or  D.  Auscultatory  percussion  is  quite 
valuable  in  differentiating  malignant  growths  or  enlargements  of  the 
gall-bladder  and  liver  from  those  of  cancer  of  the  stomach.  When 
doubt  exists  as  to  whether  the  tympany  noted  at  the  umbilicus  is  due 
to  the  lower  border  of  the  stomach  or  to  distention  of  the  colon,  the 
placing  of  the  stethoscope  bell  at  the  site  of  the  transverse  colon 
(slightly  above  the  umbilicus  in  normal  individuals  and  below  this 
when  it  is  supposed  to  be  sagged),  and  percussing  along  the  course  of 
the  colon  will  usually  clear  this  point.  The  sound  at  the  colon  is 
rarely  the  same  as  that  of  the  stomach,  and  the  difference  noted. 
confirmed  by  special  percussion  of  each  organ,  is  of  much  practical 
value,  since  both  organs  are  usually  distended  throughout  in  the  same 
degree  and  thus  the  sound  of  each  is  characteristic  and  separate. 

EXAMINATION  BY  MEANS  OF  THE  STOMACH  TUBE. 

With  the  introduction  and  general  utilization  of  the  soft  elastic 
rubber  tube  in  the  gastro-intestinal  diseases,  the  possibilities  of  diag- 
nosis and  therapy  have  been  placed  upon  a  more  rational  basis. 
Practical  facts  obtained  by  means  of  the  tube  have  made  its  use  posi- 
tively indispensable,  and  after  all  has  been  said  and  written  of  the 
outside  means  of  physical  diagnosis  one  must  usually  resort  to  the 
use  of  the  tube  for  the  proper  kind  of  work.  By  its  employment, 
dia^^nostic  aid  is  o])taine(l  in  a  direct  way  and  therapeutic  results  are 
possible  which  will  always  maintain  the  tube's  position  as  a  most 
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valuable  single  apparatus  in  the  work.  By  its  use  in  removing  stom- 
ach contents,  a  study  of  the  digestive  process  in  the  individual  can  be 
accomplished,  the  best  form  of  treatment  for  many  gastric  conditions 
is  possible,  esophageal  and  cardiac  stenosis  may  be  diagnosed,  and 
the  position  and  size  of  the  stomach  can  be  noted,  not  to  mention  its 
many  advantages  in  colonic  work. 

Best  Forms  of  Tubes  to  Employ,  and  Their  Care. — It  has  seemed 
to  me  (with  the  possible  exception  of  esophageal  work)  that  other 
than  the  soft  form  of  tube  should  never  be  used.  The  employment 
of  the  hard  forms  of  apparatus  or  English  sounds,  used  sometimes  to 
determine  the  position  of  the  lower  border  of  the  stomach,  should  be 
discouraged  as  an  unsafe  and  unreliable  practice.     If  in  a  thin  and 
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Fig.  20. — The  end  construction  of  the  best  forms  of  stomach-tubes. 
The  Ewald  and  Boas  tubes  are  used  for  test-meal  extraction,  lavage  and 
gavage.    The  Rosenheim  and  Einhorn  for  douching  the  stomach 

relaxed  abdomen  (through  which  it  is  possible  to  feel  the  location  of 
the  end  of  a  stifE  instrument),  the  soft  tube  arranging  itself  along  the 
greater  curvature  can  as  easily  be  felt,  and,  for  obvious  reasons,  is 
less  dangerous  to  employ.  This  measure  of  so-called  "sound  pal- 
pation" can  also  be  carried  out  in  stout  individuals  (in  whom  the 
tube  in  situ  in  the  stomach  cannot  be  felt  from  without)  by  using  a 
very  soft,  or  old  tube,  the  apertures  of  which  had  been  occluded  or 
covered  over  with  thin  rubber  (condom)  and  which  tube  had  been 
filled  to  about  one-third  of  its  length  with  a  bismuth  emulsion.  With 
the  end  of  such  a  tube  in  the  stomach,  and  the  employment  of  the 
X-rays  and  fluoroscope,  its  position  along  the  floor  of  the  organ  can 
readily  be  observed,  and  the  course  that  it  had  taken — which  is  always 
according  to  the  depth  and  shape  of  the  greater  curvature — noted  in 
the  erect  position  (Bassler*).  However,  the  swallowing  of  bismuth 
answers  for  the  purpose  much  better. 
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A  stomach  tube,  in  my  belief,  should  be  soft  enough  to  easily 
adapt  itself  to  the  curved  course  it  must  foUoAv,  and  stiff  enough  so 
that  it  can  be  pushed  downward  without  coiling  or  kinking  easily  in 
the  mouth,  pharynx,  or  stomach  (it  is  my  rule  not  to  employ  a  tube, 
which,  when  held  up  about  30  cm.  (12  inches)  from  the  fenestra  eni 
will  not  remain  almost  vertical).  It  must  be  composed  of  the  usual 
elastic  rubber  composition,  be  on  an  average  of  about  75  centimetcn 
long,  and  about  6  millimeters  thick,  have  a  conical  end  with  velvet 
eyes  to  the  apertures,  and  large  enough  openings  to  permit  of  easy 
passage  of  fluid.  In  children,  a  narrower  and  shorter  tube  should  be 
used,  and  in  very  tall  persons  one  about  100  centimeters  long,  but  not 
any  thicker. 

A  new  tube  should  be  used  for  each  individual,  and  these  shouU 
be  cleaned  after  use  and  carefully  dried  before  put  away.  In  clinic 
work,  w^here  fresh  tubes  for  each  case  is  not  possible,  a  set  of  tubes, 
appropriately  marked,  can  be  used.  The  special  tubes  can  be  indel- 
ibly marked  with  silver  nitrate,  and  certain  ones  always  employed 
in  cases  of  cancer,  tuberculosis,  and  syphilis.  On  every  occasion, 
the  tubes  should  be  boiled  after  use,  and  kept  in  an  antiseptic  solu- 
tion (liquor  creosolis  compositus,  or  boracic  acid)  until  used  agaia 
In  hot  and  very  dry  climates,  the  tubes  should  be  kept  in  a  cool 
and  moist  condition,  and  when  they  are  only  occasionally  used, 
taken  from  the  box  or  jar  in  which  they  are  kept  and  shakes 
vigorously  at  least  once  a  week.  Prolonged  immersion  in  a  carbolk 
solution  or  the  coating  it  w^ith  petroleum  jelly  will  often  softea 
an  old  tube.  It  is  best  to  keep  them  in  a  long  box,  rather  than 
coiled  in  a  jar;  the  reason  of  this  is  because  after  lying  coiled  up  for 
a  while  they  set  permanently  in  the  position  they  were  in,  and  a 
tube  for  use  should  never  have  set  curves  of  its  own.  The  Boas  tube 
with  the  two  large  fenestra  is  best  for  test  meal  extraction,  with  that 
of  Kwald's  a  next  choice.  Both  of  these  are  likewisely  excellent 
for  lavaging  purposes,  but  for  simple  gastric  spraying  Tiirck's  recur- 
rent, Rosenheim's  or  Einhorn's  are  to  be  preferred.  These  latter 
are  described  under  Chapter  XIII. 

Technique  of  Introduction. — The  introduction  of  a  stomach  tube 
is  a  simple  performance,  not  attended  with  any  danger  in  suitable 
persons,  and  to  a  great  extent  free  from  distress  if  properly  and 
quickly  performed.  To  those  not  familiar  with  its  introduction,  feel- 
ings of  hesitancy  and  timidity  usually  cause  more  or  less  error  and 
length  of  time  that  its  passing  takes,  and  consequently  an  increased 
degree  of  distress  to  the  patient.  The  following  points  are  offered  to 
beginners  for  guidance. 
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Be  sure  that  no  contraindications  for  its  use  exist. 

False  teeth  on  plates  had  best  be  removed,  although  in  apprehen- 
sive patients  if  these  fit  tightly  they  may  remain. 

If  chronic  pharyngitis  or  other  tender  throat  conditions  exist 
precede  the  introduction  by  a  spraying  of  the  throat  with  a  5  per  cent, 
eucaine,  or  a  10  per  cent,  bromide  of  soda  solution. 

Lubricate  the  tube  by  immersion  in  water,  or  with  glycerin,  or 
both. 

Do  not  put  your  fingers  in  the  patient's  mouth  to  guide  the  tube 
(it  is  unnecessary),  but  grasp  the  tube  far  enough  from  the  end  so 
that  the  tip  can  be  pushed  down  into  the  pharynx  without  shifting  the 
hand  holding  it  (about  6  inches  from  the  end). 

Assure  the  patient  that  its  passage  is  perfectly  harmless,  and 
advise  him  to  swallow  when  you  tell  him  to. 

With  the  patient's  head  in  a  natural  position,  introduce  the  tube 
rather  quickly  and  steadily,  and  when  you  feel  the  tip  of  it  impinge  at 
the  back  of  the  throat,  rotate  it  to  and  fro,  pushing  it  downward  at  the 
same  time  until  it  stops  at  the  laryngo-pharyngeal  junction,  then  ask 
him  to  swallow  and  at  this  time  deliver  it  beyond  that  point. 

Gaining  the  esophagus,  push  it  downward  quickly  hand  over 
hand  into  the  stomach.  Slow  the  rapidity  of  introduction  as  the 
stomach  is  reached  insisting  upon  the  patient  taking  deep  breaths 
through  the  mouth  so  that  he  will  observe  that  breathing  is  possible 
with  the  tube  inside.  Should  he  incline  his  head  backward  push  it 
forward. 

Reassuring  words  to  the  patient  during  the  performance  often 
quiet  apprehensive  and  nervous  individuals. 

In  withdrawing  the  tube,  pinch  the  outer  end  firmly  so  that  its 
contents  will  not  flow  from  the  stomach  end  of  it  into  the  patient's 
mouth  or  soil  his  clothes. 

The  best  position  for  the  physician  is  at  the  side  of  the  patient 
with  one  arm  around  the  individual's  neck  so  as  to  prevent  the  head 
from  going  backward,  and  the  hand  of  the  same  arm  in  front  of  the 
face  so  as  to  assist  the  other  in  the  introduction,  and  to  hold  it  when 
in  place. 

A  straight,  high-backed,  rather  low  and  narrow  seated  chair  is  the 
best  for  the  patient  to  sit  upon. 

With  all  patients  unaccustomed  to  the  passing  of  a  tube,  act  as  if  its 
introduction  was  most  familiar  to  you,  and  do  not  approach  it  as  a  first 
year  medical  school  graduate  would  the  performing  of  a  laparotomy. 
Assistance  is  rarely  required  with  the  average  patient,  and  with  a 
little  sangfroid  or  a  perfectly  natural  demeanor  on  your  part,  the 
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patient's  fears  are  allayed,  and  the  results  obtained  are  more  satis- 
factory. 

Contraindications  to  the  Use  of  the  Tube, — The  use  of  the  tube 
for  diagnostic  reasons  is  not  necessary  in  gastric  cases  that  have  an 
acute  onset  from  a  very  possible  cause;  in  gastric  conditions  which 
have  existed  for  only  a  few  days;  when  an  apparently  accurate  diag- 
nosis can  be  reached  by  the  symptoms  presented  and  the  case  is 
not  severe  in  nature ;  when,  under  the  diagnosis  made  and  the  treat- 
ment for  the  condition  is  being  carried  out,  the  patient  benefits  and 
recovery  seems  logical  to  expect;  when  severe  gastric  symptoms- 
such  as  actual  pain,  marked  post-meal  distress,  vomiting-,  etc.,  do  not 
exist,  or  constitutional  symptoms — such  as  progressive  anemia,  debil- 
ity, loss  of  weight,  cachexia,  etc.,  are  not  present;  when  the  symptoms 
in  an  abdominal  case  are  more  suggestive  of  disease  of  the  liver,  gall- 
bladder, pancreas,  spleen,  intestines,  kidneys,  etc.  than  that  of  a 
primary  gastric  affection;   and  under  the   following    contraindications: 

When  straining  and  vomiting  are  invariably  caused  by  its  passage 
and  the  case  in  nature  does  not  seem  to  warrant  persistence  in  its  use 

In  marked  prostration  from  any  cause. 

In  continued  fevers. 

In  broken  compensation  of  the  heart  from  valvular  lesions. 

In  advanced  fatty  or  fibrous  degeneration  of  the  heart-muscle 
(chronic  myocarditis),  or  angina  pectoris. 

In  thoracic  aneurysm,  and  advanced  arteriosclerosis. 

In  recent  hemorrhages  from  any  source  (stomach,  lungs,  kidneys, 
brain,  etc.). 

In  advanced  pulmonary  tuberculosis,  emphysema  and  severe 
bronchitis. 

In  plainly  evident  neurasthenia  of  a  corporal  type  or  in  hysteria 
and  epilepsy. 

In  pregnancy,  during  menstruation,  and  in  old  age. 

When  the  clinical  symptoms  of  gastric  ulcer,  gastric  carcinoma, 
gastro-enteric  neuroses  combine  to  make  a  diagnosis  of  these  condi- 
tions most  probable. 

When  in  disease  of  other  oro^ans,  the  gastro-intestinal  conditions 
can  be  considered  as  secondary. 

While  the  above  contraindications  sliould  be  borne  in  mind,  oca- 
sionally  in  clinical  work  some  liberties  with  them  must  be  taken. 
Such  a  matter,  of  course,  would  depend  upon  the  nature  of  the  ^ase. 
the  condition  present  outside  of  the  alimentary  canal,  and  the 
desirability  for  c^astric  analysis  of  a  test-meal  or  lavaging.  In  the 
estimation  of  these,  the  exercise  of  judgment  and  dictates  of  expcri- 
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cnce  of  the  physician  are  factors  of  importance.  Often,  diagnostic 
facts  for  therapeutic  suggestions  and  direct  therapeutic  results  are 
of  assistance  in  cases  of  many  of  the  internal  medical  diseases.  I 
believe  that  in  diagnosing  the  clinical  type  of  gastric  ulcer,  the  tube 
should  and  need  not  be  used,  but  I  do  not  agree  with  Flade^  and  Boas^ 
that  its  use  is  not  always  justified  in  any  suspected  or  atypical  case  of 
ulcer.  While  obviously  in  these  cases  it  would  be  wisest  in  a  general 
way  to  advise  against  its  use,  and  further,  that  usually  little  in 
the  diagnostic  way  is  gained  by  analyses  of  test-meals  from  these 
conditions,  still,  in  a  case  of  ulcer  when  the  stomach  does  not  present 
enough  gross  clinical  symptoms  to  make  a  definite  diagnosis  possible, 
in  some  of  the  post  acute  gastric  ulcer  conditions  and  in  the  chronic 
forms  of  stomach  ulcer,  when  skilfully  handled  and  under  favorable 
conditions,  the  employment  of  the  tube  is  not  attendant  yvrith  any 
danger,  and  occasionally  the  diagnostic  and  often  the  therapeutic 
results  possible  of  being  obtained  by  its  use  make  it  well  worth  the 
chance  that  is  run — as  was  mentioned  above,  this  always  excepts 
gastric  ulcer  during  the  acute  stage  of  its  existence. 

INFLATION  OF  THE  STOMACH. 

Of  much  help  in  the  determining  of  the  size,  shape,  and  position 
of  the  stomach,  including  an  outline  of  the  greater  and  lesser  curva- 
ture, and  often  the  pyloric  extremity,  is  the  artificial  ballooning  of  the 
organ.  By  this  distention  of  the  stomach,  the  examination  in  short 
or  stout  individuals,  or  when  the  stomach  contains  too  little  gas 
to  elicit  a  distinctly  tympanic  note,  is  rendered  much  more  simple 
and  accurate.  Among  some  of  the  decided  benefits  possible  of  being 
obtained  in  the  diagnosing  of  stomach  aflFections  under  conditions 
of  inflation  may  be  mentioned  the  following:  the  shape,  size  and 
position  of  the  organ  from  the  costal  margin  downward  can  usually 
be  brought  into  prominence  in  the  abdomen.  In  this  way,  a  dilated 
organ,  by  its  large  size,  can  readily  be  observed;  also,  the  prolapsed 
organ  with  the  pyloric  region  prominent  about  the  umbilicus  can  be 
seen  and  easily  percussed.  Of  still  greater  value  is  the  institution  of 
visible  peristaltic  movements  seen  under  conditions  of  distention  and 
not  visible  under  ordinary  conditions.  In  tumors  of  the  anterior  wall 
and  pyloric  region  of  the  stomach  the  growth  may  be  seen  to  move  to 
the  left  of  the  midline  and  become  more  prominent ;  this  is  an  impor- 
tant point  in  the  differentiation  of  tumors  situated  or  attached  to  the 
anterior  portion  of  the  stomach  and  those  to  the  back  wall,  lesser 
curvature  and  deeply  seated  post-gastrically,  for  the  tendency  would 
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be  for  the  deep-seated  growths  to  become  less  easily  palpable  or  dis- 
appear altogether — this  is  particularly  true  of  tumors  of  the  pancreas, 
left  kidney,  or  transverse  mesocolon.  Dilatation  of  the  colon  may  be 
practised  by  means  of  a  soft  rectal  tube  and  air  forced  through  it  by 
means  of  an  atomizer  bulb,  and  such  diagnoses  as  rectal  and  colonic 
obstruction,  prolapse  of  the  sigmoid,  gastric  flexure  and  transverse 
colon,  the  presence  of  adhesions,  site  of  a  tumor  or  tender  spot,  and 
the  presence  of  chronic  appendicitis  by  the  Chase  diagnostic  method, 
made  possible  in  some  instances.  To  these  ends  for  the  stomach  con- 
ditions, one  of  two  methods  is  employed,  either  the  carbonic  add 
inflation  with  effervescing  mixtures,  or  by  means  of  a  stomach  tube 
and  some  apparatus  to  drive  air  through  it  into  the  stomach. 

Effervescing  Mixtures. — ^The  flrst  is  ordinarily  accomplished  br 
the  administration  of  4  or  5  grams  (1  dram)  of  tartaric  acid  dis- 
solved in  half  a  tumbler  of  water,  which  is  foUoived  by  an  equal 
quantity  of  sodium  bicarbonate  dissolved  in  a  like  quantity  of  water. 
The  chemical  action  between  the  two  dissolved  substances  causes  the 
liberation  of  free  carbonic  acid  gas,  which,  collecting'  in  the  stomadi, 
distends  the  organ.  The  drawbacks  to  the  employment  of  this 
method  of  distention  are  important  to  keep  in  mind;  the  distention 
often  occurs  too  quickly,  is  beyond  our  control  in  its  degree,  and  can 
only  be  relieved  by  immediate  belching  or  the  passing  of  a  stomach 
tube  to  relieve  the  intragastric  pressure.  Even  with  only  four-gram 
doses  of  each  of  the  ingredients  in  the  mixture,  a  marked  amount  of 
distress  may  ensue,  or  even  hemorrhage  or  cardiac  embarrassment 
not  to  mention  the  danger  of  perforation  should  an  ulcer  exist  in  the 
stomach  walls  or  perigastric  adhesions  be  present. 

It  is  natural  for  any  physician  to  desire  on  the   first  visit  of  a 
patient   that   as   many   details  of  information  be  gained    as   can  be. 
This,  particularly  in   the   quick   rush   of  clinic  work,   would  incline 
him    to    employ    this    ready-to-utilize    aid    to    diagnosis.       As   case 
after   case   comes    along,    some   with    em])ty,    some    stomachs    more  or 
less    rillc<l    with    llui<ls    or    foods,    the    natural    tendency    would   be  to 
employ  the  effervescing  method,  because  it  is  simple,  quick,  regarded 
as  harmless,  and  docs  not   require  the  passage  of  a   stomach  tube 
to  bring  the  distention  about.     While,  as  above  described,  it  was  a 
method  common  with  me  for  several  years,  and  I  may  say  it  had 
never  caused  any  serious  immediate  harm,  there  were  enough  unpleas- 
ant  experiences  with   it  to  make  me  modify  it  severely.     Another 
object  for  doing  so  was  that  one  could  never  be  sure,  for  obvions 
reasons,  that  the  stomach  of  the  patient  before  us  was  empty  of  food 
contents ;  one  cannot  by  physical  means  observe  that  a  stomach,  we 
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will  say,  is  half  filled.    When  the  patient  is  in  the  upright  position  to 
drink  these  solutions,  all  of  the  gastric  contents  sink  to  the  lower  and 
pyloric  regions,  and  it  is  only  in  the  upper  part  of  the  stomach  that 
the  manufactured  carbonic  acid  gas  can  collect.    Assuming  now  for 
the  purpose  of  reasoning  that  the  capacity  of  that  stomach  is  2500 
cubic  centimeters,  and  that  it  contained  1250  cubic  centimeters  of  food, 
on  top  of  which  was  added  the  tumbler  of  water  (250  cubic  centi- 
meters more)  making  1800  cubic  centimeters  of  non-displaceable  con- 
tents in  all,  it  must  be  plain  that  all  of  the  gas  generated  would  have 
to  collect  into  the  700  cubic  centimeters  of  space  in  the  fundic  end, 
and  this  accounts  for  the  sudden  unpleasant  effects  sometimes  seen,  in 
which  the  patient  turns  pale,  gasps  for  breath,  and  cannot  lie  down 
until  an  accommodating  cardia  has  relaxed,  expelling  some  of  the 
gas,  and  the  pressure  upon  the  diaphragm  displacing  the  heart  for- 
ward has  been  relieved  by  the  belching.     I  think  that  the  employment 
of  larger  amounts  of  tartaric  acid  and  podium  bicarbonate  as  has  often 
been  recommended  is  a  dangerous  practice.     To  guard  against  this, 
in  all  instances,  I  suggest  the  following:    With  both  solutions  ready, 
about  one-half  of  the  bicarbonate  of  soda  solution  should  be  drunk,  and 
the  patient  lying  down,  percussion  be  made.    Should  the  gastric  tympany 
not  be  sufficient,  the  other  half  is  now  taken  and  percussion  again 
performed.     In  most  cases  sufficient  HCl  content  is  present  in  the 
stomach  to  generate  enough  gas  for  examination.     If,  however,  this 
is  not  so,  the  tartaric  acid  solution  can  then  be  taken,  first  one-half 
and  then  if  necessary  the  remainder.    In  this  way  we  never  can  cause 
distress,   never  overdistend   an  atonic   stomach,  obtain   a   fair   idea 
whether  hydrochloric  acid  is  present  in  that  stomach,  and  how  long 
so  after  meals  (myasthenia,  states  of  increased  gastric  juice  secretion), 
and   even   have   suggested  a  diagnosis   of   marked   stagnation   with 
formation  of  organic  acids  usually  found  on  these  occasions,  since 
such   acids  will   also   decompose   the   bicarbonate   of   soda    (cancer, 
pyloric  stenoses).     In  the  latter  instance  the  formation  of  carbonic 
acid  gas  is  slower  and  not  so  complete  as  when  the  tartaric  acid  had 
been  taken,  or  HCl  was  in  the  stomach. 

Inflation  by  Means  of  a  Hand  Bulb. — The  second  and  decidedly 
better  method  for  distending  the  stomach  is  by  means  of  a  stomach 
tube  and  bulb.  This  method  was  first  reco.mmended  by  Runeberg, 
and  can  be  utilized  in  the  recumbent  position  of  the  body.  It  pos- 
sesses the  disadvantage  of  having  to  use  a  stomach  tube,  as  by  it  the 
quantity  of  air  delivered  into  the  organ  can  be  nicely  regulated,  and 
after  the  distention  (by  removal  of  the  bulb  attachment)  the  stomach 
can   be  relieved  of  the  pressure.     By  this  method,  the  air  can  be 
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so  regulated  that  the  stomach  can  actually  be  felt  in  thin  and  medium 
subjijcts,  and  distinct  palpation  of  the  pylorus  may  be  possible. 

In  the  foregoing  examinations  it  is  most  desirable  that  the  stom- 
ach be  empty  of  food  contents,  and  with  the  employment  of  the  bulb 
inflation,  it  is  a  good  practice  to  instruct  the  patient  to,  by  some  pre- 
arranged signal,  make  known  when  any  sensation  of  pressure,  distress, 
or  pain  is  experienced ;  at  which  time  no  more  air  should  be  pumped  in. 
or  in  the  event  of  the  distress  continuing  some  left  out.     In  the  ordi- 


Fig.  21. — Inflation  apparatus  used  by  the  author.  A,  inflow  bulb  and 
tube  such  as  is  supplied  with  an  ordinary  atomizer.  B,  Short  glass  tube 
for  connecting  same  with  stomach  tube  (C)  for  inflating  the  stomach,  or 
short  colon  tube  (D)   for  inflating  the  colon. 


nary  run  of  gastric  work  it  is  not  necessary  to  employ  more  than 
about  350  cubic  centimeters  of  air  for  good  results  in  examination. 
With  a  bulb  having  a  ca])acily  of  ab(nit  70  cubic  centimeters  (the 
usual  sizej  the  delivering  oi  this  amount  is  accomplished  by  from  5  to 
7  squeezes  of  it.  By  the  employing  of  the  author's  test-meal  bottle 
this  method  of  inllation  can  be  cxpediliously  carried  out  after  the 
extraction  of  a  tcst-mcal.  reciuiring  thus  only  the  single  passage  of  a 
stomach  tube  for  ])Oth  ])urposes.  l»oas  advises  for  the  purpose  the 
use  of  a  double  bulb.  This  is  hardly  necessary  when  a  properly  work- 
ing single  one  is  employed. 
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The  contraindications  to  inflation  are  gastric  ulcer,  marked  atony, 
adhesions  of  the  stomach  walls,  and  cardiac  disease,  to  which  must 
be  added  when  the  stomach  tube  method  is  employed,  the  presence  of 
those  conditions  in  which  its  passage  would  be  injudicious. 

Occasionally,  cases  are  met  with  in  which  after  inflation  the 
stomach  rapidly  empties  itself  of  air,  suggesting  naturally  a  deficiency 
of  the  pyloric  closing.  While  such  might  be  the  cause  of  the  condi- 
tion, it  is  rare  to  find  clinically  that  the  pylorus  of  those  stomachs 
does  not  functionate  properly  when  food  is  present  in  them  instead  of 
only  air;  thus  it  may  be  necessary  to  give  a  little  food  before  the 
inflation,  so  as  to  have  the  pylorus  hold  the  gas  in  the  organ.     In  other 


Fig.  22. — Autoinflation  apparatus  of  Dr.  Spivak.  a.  Side  opening. 
b.  Teeth  mark,  c,  Sliding-ring.  d,  Glass  tube,  e.  Clamp.  In  order 
that  the  tube  used  for  autoinsufflation  may  not  lose  its  usefulness  as  a 
stomach-tube  in  general  on  account  of  the  side-opening,  the  tube  is  pro- 
vided with  a  sliding-ring,  as  represented  in  the  accompanying  cut,  which 
may  be  slipped  over  the  side-opening  when  the  tube  is  not  used  for  in- 
sufflation. 

instances  again,  immediately  after  an  inflation,  a  rapid  series  of  belch- 
ing so  quickly  empties  the  stomach  that  results  from  the  method  are 
modified.  After  a  little  practice  and  instruction,  patients  can  usually 
control  this  satisfactorily.  After  inflation,  examination,  and  marking 
the  stomach  outlines,  aspiration  of  the  stomach  is  desirable  so  that 
it  is  again  collapsed.  Inflation  of  the  colon  can  be  made  by  means 
of  the  same  bulb  attached  to  a  colon  tube.  In  this  way  the  colon 
can  be  better  examined  to  clear  any  doubts  that  may  exist  as  to  its 
relation  to  the  stomach,  and  to  which  organ  epigastric  growths  may  , 
be  attached.  See  Chapter  XXI,  page  610.  In  tube-broken  patients, 
the  apparatus  shown  in  Fig.  22  may  be  used.  It  possesses  no  advan- 
tage over  the  simpler  and  easier  to  manipulate  bulb  method. 
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GASTRODIAPHANY. 

Translumination  of  the  anterior  wall  of  the  stomach  by  nn 
of  a  small  incandescent  bulb  introduced  within  the  organ  dese 
mention  as  one  of  the  methods  of  estimating  the  position  of  the  Ic 
curvature  and  the  shape  of  the  organ.  In  the  rare  instancei 
growths  involving  the  anterior  wall  its  use  may  be  of  diagnc 
service. 

According  to  Einhorn,  who  advanced  the  first  form  of  instrun 
for  the  purpose  of  stomach  work  and  who  attaches  much  pract 
importance  to  its  use,  it  is  a  quick  method  of  diagnosing  states  of  d 
tation  and  prolapse,  and  is  of  value  to  detect  tumors  of  the  antcr 


STOmlMANN     PFARPP    &   CO 


»- 


Fig.  23. — Kemp-Lockwood  circumscribing  gastrodiaphane. 

wall  by  their  translucency.     In  all  of  these  conditions,  after  a 
general  and  continuous  employment  of  this  method  of  diagnc 
must  say  that  its  use  is  limited,  and  not  to  be  preferred  to  the 
method,  or  physical  examination  when  carefully  performed, 
depends  upon  the  slimness  of  the  subject,  and  how  marked  in 
is   the   dilatation   or   the   gastroptosia,    for   it   is   plain   that  whtfj 
patient  has  considerable  subcutaneous  fat  on  the  abdomen  (coi 
encountered  in  gastroptosia  as  well  as  in  other  gastric  com 
only  a  very  indistinctly  illumined  area  is  seen,  and  often  no  light( 
excepting  when  the  bulb  is  in  the  pit  of  the  organ  or  near  the 
wall  when  an  area  about  the  size  of  the  palm  of  the  hand  is 
and  all  else  is  dark.     It  must  be  quite  apparent  that  when  the 
light  is  brilliantly  seen  well  below  the  umbilicus,  states  of  ci 
or  prolapsed  stomachs  are  strongly  suggested,  but  as  a  rule  in  pf 
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mapping  out  by  means  of  the  light  the  size  and  shape  of  the  organ 
requires  some  degree  of  imagination  to  carry  one  completely  in  the 
diagnosis.  The  same  limitation  exists  in  noting  the  pyloric  region, 
and  when  too  much  dependence  is  placed  upon  the  observations  made 
here,  error  in  diagnosis  is  very  liable  to  occur.  The  pyloric  extremity 
of  the  human  stomach  is  very  deeply  situated,  and,  when  not  pro- 
lapsed, is  snugly  covered  over  by  the  left  lobe  of  the  liver.  Conse- 
quently, satisfactory  translumination  of  this  area  is  often  impossible, 
particularly  as  the  bulb,  even  when  the  instrument  is  introduced 
deeply,  is  liable  to  course  upward  to  the  lesser  curvature  some  distance 
from  the  pylorus  itself .  Then  again,  when  the  light  is  in  this  portion 
of  the  organ,  it  is  so  faintly  seen  from  without,  that  details  in  the  diag- 
nostic way  as  to  the  exact  position  of  the  pylorus,  and  whether  growths 
exist,  are  usually  impossible.  The  author's  use  of  the  gastrodiaphane 
has  brought  him  to  the  following  conclusions : — 

It  is  a  means  of  quickly  noting  the  location  of  the  greater  curva- 
ture in  about  half  of  the  cases. 

In  thin  subjects  and  under  favorable  conditions  a  diagnosis  of 
shape  and  degree  of  prolapse  of  the  stomach  may  be  possible. 

Taking  a  previously  marked  position  of  where  the  location  of 
greater  curvature  had  been  as  a  guide,  progress  in  cases  of  gastric 
dilatation  can  be  noted,  although  physical  examination  answers. 

In  cases  of  growths  at  the  pyloric  region  its  employment  may  be 
a  measure  of  confirmatory  value,  also  in  differentiating  those  of  the 
gall  bladder  from  those  of  the  stomach. 

Excepting  in  tube  broken  subjects,  the  Einhorn  instrument, 
because  of  the  thickness  of  the  tubing  and  the  length  of  time  that 
these  examinations  take,  is  not  as  pleasant  to  use  as  the  modified 
fonns  of  Lockwood  or  the  Kemp-Lockwood  instrument  (which  are 
much  thinner  and  stiff er)  ;  and  it  is  of  additional  value  that  the  Kemp- 
Lockwood  instrument,  because  of  the  accessory  cable,  is  of  service  in 
moving  the  light  from  the  greater  curvature  and  along  the  lesser  to 
the  cardia  under  better  control  than  with  instruments  not  so  supplied. 
Before  beginning  translumination  the  stomach  must  be  empty, 
*nd  preferably  lavaged.  It  is  to  be  recommended  that  the  intes- 
tines (particularly  the  colon)  be  empty  by  previous  purgation  and 
fasting.  A  totally  dark  room  in  which  to  conduct  the  examination, 
and  a  battery  capable  of  delivering  sufficient  current  to  brilliantly  light 
the  bulb  arc  essential.  The  patient  is  examined  in  the  upright  posi- 
tion after  swallowing  one  or  two  tumblerfuls  of  water  so  as  to  separate 
both  walls  of  the  stomach  and  facilitate  the  migrations  of  the  instru- 
ment within  the  organ.    The  instrument  is  introduced  quite  the  same 
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as  a  stomach  tube.  I  have  preferred  to  first  turn  on  the  current  until 
the  proper  glow  in  the  bulb  is  obtained,  and  introduce  the  instru- 
ment while  so  lit.  My  reason  for  this  is  that  one  could  always  be 
sure  that  the  bulb  was  aglow  in  the  stomach  even  wrhen  this  could 
not  be  observed  externally,  still,  with  an  apparatus  in  good  working 
condition  and  the  employing  of  a  rheostat  this  is  not  over  important 
When  the  instrument  is  introduced,  and  the  form  illustrated  employed, 
the  flexible  cable  is  then  drawn  upon  to  cause  the  bulb  to  move  in  a 
circular  manner  toward  the  cardia,  and  depending  upon  which  way  the 
bulb  points  on  the  floor  of  the  stomach  the  pyloric  or  fundic  portions 
would  be  better  illumined.  It  is  important  to  remember,  as  Renvcrs 
has  shown,  that  the  transverse  colon,  which  borders  the  lower  line  of  the 
stomach,  is  also  transparent  to  this  light  (shown  by  a  crescentic  area), 
and  that  the  commingling  of  this  area  with  that  of  the  stomach  site  may 
lead  one  to  believe  that  the  lower  border  of  the  stomach  is  lower  or 
higher  than  it  actually  is.  The  muscular  planes  of  the  abdomen  and 
abdominal  vessels  in  the  wall  also  show  confusing  shadows,  and  fecal 
masses  in  the  large  intestine  may  give  shadows  closely  simulating  gastric 
tumors. 

Kemp  advises  to  increase  the  illumination  of  the  stomach  the 
employment  of  an  alkaline  glycerin  solution  of  fluoresceine  instead 
of  plain  water.  For  this  purpose  he  first  gives  the  patient  a  glass  of 
water  in  which  15  grains  of  bicarbonate  of  soda  had  been  dissolved, 
after  which  is  given  the  second  glass  of  water  containing  one  dram 
of  glycerin  and  about  %  of  a  grain  of  fluoresceine.  Having  employed 
this  method  on  several  occasions  I  believe  it  to  be  an  improvement 
over  plain  water,  but  still  its  use  leaves  gastrodiaphany  far  short  of 
noting  the  size  and  shape  of  the  stomach  by  the  better  results  to  be 
obtained  by  the  older  method  of  physical  examination  of  the  inflated 
stomach,  and  the  still  better  X-ray  method. 


ROENTGEN  RAYS  IN  THE  DIAGNOSIS  OF  STOMACH 

DISEASES. 

The  advent  of  the  X-rays  in  the  art  of  medicine  constitutes  the 
most  forward  advance  in  recent  times.  While  one  could  hardly  enter 
upon  the  writing  of  this  subject  without  also  including  some  remarks 
upon  its  great  value  in  the  practice  of  surgery,  dermatology,  and  the 
diagnosing  of  other  than  abdominal  conditions,  logically,  in  such  a 
work  as  this,  only  the  latter  need  be  considered.  When  by  the 
assistance  of  bismuth  instillations  into  the  stomach  Riedcr^  was 
enabled  to  make  accurate  negatives  showing  the  size,  position,  and 
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form  of  the  stomach,  a  way  was  opened  in  its  employment  for  the 
diagnosing  of  gastro-enterological  affections  which,  even  in  this  short 
time,  has  made  it  the  most  valuable  single  measure  of  diagnosis  at 
our  command.  From  a  method  which  was  first  supposed  to  have  but 
little  more  virtue  than  locating  foreign  bodies  of  a  metallic  nature, 
the  results  to-day  from  its  employment  in  this  field  of  medicine  may 
briefly  be  said  to  be  as  follows : — 

It  is  of  much  confirmatory  value  in  diagnosing  states  of  the 
esophagus  (malignant  disease,  cicatricial  strictures,  extraesophageal 
pressures,  cardiospasm,  and  dilatations). 

It  is  the  most  accurate  method  of  diagnosing  the  size,  shape,  and 
form  of  the  stomach  (dilatations,  cirrhotic  gastritis,  gastroptosia,  hour- 
glass contraction,  the  binding  down  of  perigastric  adhesions,  etc.). 

It  is  a  simple  method  of  observing  the  presence  of  obstructive  dis- 
ease situated  anywhere  in  the  alimentary  canal  (cancer,  cicatricial 
contraction,  etc.). 

It  is  a  most  useful  method  of  diagnosing  abnormal  states  of 
motility  and  mobility  of  the  stomach  (hypermotility,  stagnation,  the 
uplift  possible  to  be  obtained  by  artificial  means  in  a  gastroptosia  and 
that  any  supporting  measure  applied  is  doing  its  intended  work,  etc.). 

It  is  often  of  value  in  directly  diagnosing  growths  in  the  stom- 
ach walls,  their  size,  mobility  and  location,  and  the  pressure  of 
extragastric  growths  upon  the  stomach. 

Its  use  shows  the  presence  of  swallowed  metallic  articles  located 
anywhere  in  the  alimentary  canal  (when  these  are  of  some  size). 

It  is  also  of  value  in  diagnosing  the  presence  of  gall,  renal,  uretal 
and  enteric  calculi  when  these  have  calcium  in  their  make-up,  and 
adhesions  connecting  the  stomach  with  surrounding  organs  or  struc- 
tures. 

It  may  be  used  in  noting  the  position  and  size  of  the  kidneys,  in 
the  way  of  diagnosing  renal  tuberculosis,  new  growths,  and  nephrop- 
tosia. 

It  is  also  of  service  in  accurately  diagnosing  the  position,  size,  and 
shape  of  the  colon  (coloptosia,  colon  dilatation,  the  existence  of  mild 
states  of  enteric  stenosis,  and  perigastric  or  perienteric  bands,  pro- 
lapse of  the  sigmoid,  etc.). 

The  Normal  Esophagus. — In  beginning  the  consideration  of  the 
X-ray  diagnosis,  a  few  remarks  on  the  course  and  shape  of  the  normal 
esophagus  and  position  and  form  of  the  normal  stomach  are  in  order. 
The  esophagus  commences  at  the  upper  border  of  the  cricoid  cartilage, 
descends  along  the  front  of  the  spine  through  the  posterior  medi- 
astinum,  passes  through  the  diaphragm,   and,   entering   the   abdomen, 
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as  a  stomach  tube.    I  have  ^  M  stomach,  opposite  llic  icn:' 

the  proper  glow  in  th'  '     :,vti«"i  of  the  esophagus  is  venki 

ment  while  so  lit.     '  -■  >*'s  '"  '^^  course.     At  its  commcii.v 

sure  that  the  br"  '■^'/toia  which  it  inclines  to  the  left  sidti^ 

not  be  observe  ,^.,-  J' gradually  passing  to  the   median  lir; 

condition  an**  V  %tes  to  the  left  as  it  passes  forward  to  tit 

When  the  i-  '     '  ,t'.~'*,/nr  diaphragm.     It  also  presents  an  ante::- 

the  flexiW  ■ .  ,;"~^' '^rtsp^'iding  to  the  curvature  of   the  ccr^ia! 

circular  J^Jt'^Lf^^  ''^^  spine.     It  is  the  narrowest  part  of  ih; 

bulb  p-  .  ^■^'Zp^'f^nS  'i"-"^!  contracted  at  its  conrniencement  and 

wouk'  ..-,j*^  i'*'^tsti  ilin  iiiflh  the  diaphragm.    When,  however,  food  i- 

***'  ^f'^'^^J^'^'^^'^'^'^'^  ^"'^  '*  ''^  largest  part,  being  quite  funnel- 

str  ^*"\t^     i\e.  e^'^"  ""dcr  conditions  of  rest,  and,  of  course,  durinE 

*  hei^i    -■''.'■,  not  of  uniform  calitjcr  ( parlicularlv  when  viewed  fro:r 
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-  J  J  -J  JJ 

fig.  24.— Diagraminniic  rcpresEntation  of  four  tj-pes  of  ttomacb  fotmd 
.  j„divi<lii[ils  who  may  present  no  gastric  symptom) — bjpertonic,  ortbo- 
JoRtc,  hypotonic,  and  atonic.  The  figures  represent  the  number  of  hoan 
jp  which  these  various  types  of  stomach  empty  themselves.      {ScMtntgtr.) 

the  side )-  It  is  usually  somewliat  larger  at  the  base  of  the  heart,  at  tht 
upper  marf^in  of  which  it  is  quite  narrow,  and  it  then  spreads  out  again. 
^n'adually  increasing  in  size  to  its  lower  end.    (See  Plate  VI.) 

The  Normal  Stomach. — In  the  recumbent  position  the  stomachic 
situated  at  a  higher  level  in  the  abdomen  and  is  somewhat  different  in 
shape  than  the  same  stomach  when  the  body  is  upright,  particularlr 
when  il  c<'tii;iiiis  food  or  fluid  contents.  It  is  this  raising  of  lh( 
stomach  to  the  higher  plane,  the  gravitation  of  fluid  contents  to  the 
posterior  surface  of  the  organ,  the  accumulation  of  the  contained 
gases  between  this  content  and  the  anterior  wall,  together  with  the 
relaxation  of  the  tone  of  the  abdominal  muscles  which  makes  the 
results  of  percussion  of  the  organ  in  the  recumbent  position  so  niucii 
better  than  in  the  upright.  Therefore  it  is  important,  since  most  oi 
Pur  active  life  is  carried  on  in  the  upright  position,  that  we  determine 
the  form  and  position  "i  tlio  stomach  in  this  posture.  The  Roentgen 
method  is  the  only  accurate  means  of  obtaining  this  information. 
Quoting  I'fahlcr,'*  whose-  observations  may  be  taken  as  a  standard 


Roentgenograph  of  a  normal  esophagus  in  the  adult,  taken  in  the  half- 
lateral  position  with  the  left  side  of  the  patient  in  contact  with  ihe  plate. 
The  spinal  column  is  seen  at  the  left,  the  esophagus,  with  the  course  it  takes 
downward  and  its  dilated  lower  end  emptying  into  the  stomach,  below  the 
left  dome  of  the  diaphragm  in  the  middle,  and  the  lungs  at  the  right  half 
of  the  picture.  The  darkened  zone  across  which  the  lower  end  of  the 
esophagus  lies  is  the  right  dome  of  the  diaphragm.     (Made  by  the  author.) 


124  EXAMINATION  OF  PATIENTS. 

terminates  at  the  cardiac  orifice  of  the  stomach,  opposite  the  tenth 
dorsal  vertebra.  The  general  direction  of  the  esophagus  is  vertical, 
but  it  presents  two  or  three  curves  in  its  course.  At  its  commence- 
ment it  is  in  the  median  line,  from  which  it  inclines  to  the  left  side  as 
far  as  the  root  of  the  neck,  gradually  passing  to  the  median  line 
again,  and  finally  again  deviates  to  the  left  as  it  passes  forward  to  the 
esophageal  opening  of  the  diaphragm.  It  also  presents  an  antero- 
posterior curvature,  corresponding  to  the  curvature  of  the  cervical 
and  thoracic  portions  of  the  spine.  It  is  the  narrowest  part  of  the 
alimentary  tract,  being  most  contracted  at  its  commencement  and 
below  where  it  passes  through  the  diaphragm.  When,  however,  food  is 
being  swallowed,  the  cardiac  end  is  its  largest  part,  being  quite  funnel- 
shaped.  As  a  rule,  even  under  conditions  of  rest,  and,  of  course,  during 
swallowing,  it  is  not  of  uniform  caliber  (particularly  when  viewed  from 
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Fig.  24.— Diagrammatic  representation  of  four  types  of  stomadl  fdand 
in  individuals  who  may  present  no  gastric  symptoms — ^hypertoniCt  octiio- 
tonic,  hypotonic,  and  atonic.  The  figures  represent  the  number  of  hours 
in  which  these  various  types  of  stomach  empty  themselves.      (jSehUMmgtr,) 

the  side).  It  is  usually  somewhat  larger  at  the  base  of  the  heart,  at  the 
upper  margin  of  which  it  is  quite  narrow,  and  it  then  spreads  out  again, 
gradually  increasing  in  size  to  its  lower  end.    (See  Plate  VI.) 

The  Normal  Stomach. — In  the  recumbent  position  the  stomach  is 
situated  at  a  higher  level  in  the  abdomen  and  is  somewhat  different  in 
shape  than  the  same  stomach  when  the  body  is  upright,  particularly 
when   it   contains    food   or    fluid   contents.      It   is   this    raising   of  the 
stomach  to  the  higher  plane,  the  gravitation  of  fluid  contents  to  the 
posterior  surface  of  the  organ,  the  accumulation  of  the   contained 
gases  between  this  content  and  the  anterior  wall,  together  with  the 
relaxation  of  the  tone  of  the  abdominal  muscles  which  makes  the 
results  of  percussion  of  the  organ  in  the  recumbent  position  so  much 
better  than  in  the  upright.     Therefore  it  is  important,  since  most  of 
our  active  life  is  carried  on  in  the  upright  position,  that  we  determine 
the  form  and  position  of  the  stomach  in  this  posture.     The  Roentgen 
method  is  the  only  accurate  means  of  obtaining  this  information. 

Quoting  Pfahler,*  whose  observations  may  be  taken  as  a  standard 


Roentgenograph  of  a  normal  esophagus  in  the  adult,  taken  in  the  halt- 
lateral  position  with  the  left  side  of  the  patient  in  contact  with  the  plate. 
The  spinal  column  is  seen  at  the  left,  the  esophagus,  with  the  course  it  takes 
downward  and  its  dilated  lower  end  emptying  into  the  stomach,  below  the 
left  dome  of  the  diaphragm  in  the  middle,  and  the  lungs  at  the  right  half 
of  the  picture.  The  darkened  zone  across  which  the  lower  end  of  the 
esophagus  lies  is  the  right  dome  of  the  diaphragm.     (Made  by  the  author.) 
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Roentgenograph  of  the  normal  stomach  in  a  male  adult.  The  two 
curvatures,  the  longitudinal  running  fug^,  the  pylorus  some  distance  to  the 
left  of  the  spinal  column,  and  the  gas  collection  at  the  fundus  arc  shown. 
The  upper  marker  represents  the  ensiform,  and  the  lower  the  umbilicus.  In 
the  female  the  normal  stomach  is  somewhat  wider,  the  hody  of  the  organ 
dips  deeper  into  the  abdomen,  and  the  pyloric  region  ascribes  somewhat  of 
an  upward  course.     (Made  by  the  author.) 


Rioenlgenograph  of  a  normal  slomach,  showing  the  gas  collection  at  lh( 
fundus,  course  of  Ihe  organ  downward  to  the  under  surface  of  the  liver. 
and  ihc  point  at  which  the  most  marked  waves  of  peristalsis  begin,  which  ii 
noted  by  tile  slight  ilcpression  about  halt-way  down  on  the  lesser  curvature 
<klMle  br  tfae  author.) 
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for  practical  use,  the  normal  stomach  is  described  by  him  as  follows : 
"The  normal  stomach  when  empty  or  moderately  filled  occupies  the 
left  side  of  the  abdomen,  and  extends  from  the  inner  two-thirds  of 
the  left  dome  of  the  diaphragm  to  the  median  line,  usually  about  an 
inch  above  the  umbilicus.  The  upper  two-thirds  is  almost  vertical, 
and  the  lower  third  almost  horizontal,  making  the  general  directions 
of  the  stomach  slightly  oblique.  The  stomach  of  the  average  individ- 
ual in  the  standing  posture  extends  to  or  below  the  umbilicus,  the 
pyloric  portion  extends  from  one  to  two  inches  beyond  the  median  line 
to  the  ri^ht.     I  believe  there  is  no  difference  in  general  between  the 


and  transverse  colon.  Note  that  the  greater  curvature  of  the  stomach  ii 
well  above  the  shadow  of  the  coin  at  the  umbilicus,  and  that  even  the  trans- 
verse colon  is  above  it  The  upper  coin  represents  the  location  of  the  enii- 
form  process.     (PfahUr.) 


normal  stomach  of  the  child  and  that  of  the  adult."  To  this,  in  which 
I  closely  agree,  I  wish  to  add  that  the  normal  stomach  of  women  is 
generally  found  to  be  somewhat  lower  than  in  men — this  pertains 
only  to  the  pyloric  one-third — and  also  that  the  stomach  of  the  aver- 
age woman  is  different  in  shape  from  that  of  men — longer  and  less 
horizontal  across  the  abdomen. 

Roentgent^^phic  ObservationB  of  the  Abnonnal  Stomach,  Etc.— 
Both  the  fluoroscopc  and  the  photograph  X-ray  plate  are  used  in 
making  these  observations.  The  first  method  may  be  used  to  observe 
the  peristaltic  function  of  the  esophagus  and   stomach,  and   under 


120  EXAMINATION  OF  PATIENTS. 

favorable  conditions,  to  observe  the  shape,  size  and  movements  of  the 
stomach  and  the  colon.  If  a  patient  swallows  a  capsule  of  bismuth  it 
will  usually  lodge  for  a  second  or  two  at  the  level  of  the  arch  of  the 
aorta  and  then  pass  quickly  into  the  stomach.  Should  it  lodge  for 
some  time  in  the  course  of  the  canal  or  at  the  cardia,  the  existence 
of  a  stenosis  is  suggested.  Should  a  bismuth  mixture  be  used,  it 
passes  quickly  to  the  lower  third  of  the  gullet  and  here  remains  for  a 
few  seconds  before  the  sausage-shaped  mass  disappears  below. 
Should  this  large  shadow  continue  to  be  observed  at  the  cardia  for  ten 
seconds  or  longer,  states  of  stenosis  at  that  site  would  be  suggested. 
In  instances  where  the  bismuth  capsules  pass  downward  rather 
steadily  but  take  over  fifteen  seconds  to  reach  the  stomach  these  may 
be  cases  of  general  thickening  of  the  esophagus  or  affections  involv- 
ing the  motor-power  of  the  canal.  By  means  of  about  an  ounce  or 
more  of  free  bismuth  within  the  stomach,  the  position  of  the  greater 
and. lesser  curvatures  and  pyloric  region  can  readily  be  observed.  By 
employing  about  double  the  above  quantity  of  bismuth  the  position 
and  shape  of  the  transverse  colon  can  often  be  directly  observed 
twenty-four  hours  after  its  ingestion,  or,  when  only  the  colon  is  to  be 
outlined,  it  is  a  better  way  to  give  the  bismuth  emulsion  as  an  enema 
in  the  left  position  with  the  hips  slightly  raised  and  waiting  an  hour 
before  making  the  observation  or  exposing  for  a  negative.  A  colon 
tube  is  not  necessary  to  deliver  the  emulsion  high  in  the  bowel  because 
in  twenty  to  forty  minutes  after  the  injection,  even  when  a  short  tube 
is  used  and  providing  the  lower  bowel  is  clear  of  accumulated  feces, 
the  bismuth  by  antiperistalsis  will  be  found  to  have  reached  the 
hepatic  flexure.  Another  method  is  to  give  about  30  grams  of  bis- 
muth subcarbonate  about  twenty-four  hours  before  the  taking  of 
another  like  quantity  just  before  the  exposure  is  made,  the  first 
outlining  the  colon  and  the  second  the  stomach  on. the  same  plate. 
By  means  of  the  fluoroscope,  the  presence  of  metallic  articles  of  some 
size  may  be  observed  in  the  alimentary  canal. 

While  much  has  been  written  on  the  subject  of  fluoroscopy  sug- 
gesting that  this  method  alone  should  be  used  for  diagnostic  purposes 
of  esophagus,  stomach  and  intestinal  conditions,  I  freely  confess  to 
my  limitations  with  it.  With  even  the  most  efficient  and  up-to-date 
apparatus,  many  points  of  detail  cannot  be  observed  with  the  eye 
looking  upon  a  fluoroscopic  screen  as  would  be  possible  with  an 
X-ray  plate.  There  is  a  field  of  importance  in  which  it  is  the  best 
means,  and  that  is  the  study  of  the  peristalsis,  such  as  has  been  men- 
tioned with  the  bismuth  capsules  in  the  gullet,  and. the  still  more 
important  stomach  movements  with  the  bismuth  emulsions.    For  the 
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'ig.  26. — Degrees  and  type*  of  saMroptoKia  compiled  ir'/in  fW  r'^i]ti{rtj'Ji;rai(h> 
the  autfaor  s  po($e»noii.    The  white  d<rt  revrewmt*  the  ]'jcati'/n  'A  tlie  unjljili':';* 


s  po($e»non. 

Fig.  1.  Moderate  degree  of  descent. 
Fig.  2.  More  advanced  condition  than  the  aU 
Fig.  3.  Extreme  degree  of  pto&is.     fVertical  i 
Fig.  4.  A  not  xxneomtaon  picttire  of  a  tj-j.*  o 
a  extreme  degree  of  dilatation. 
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colon,  I  have  given  up  its  use  altogether.    Argument  has  been  p^^ 
scntcd  that  it  is  the  only  way  by  which  the  pyloric  reflex  can  be 
studied  for  diagnostic  purposes,  which  is  refuted  by  many  platei  in 
my  possession,  one  of  which  is  Plate  4  in  this  volume.     In  pyloric 
.stenosis  the  plate  method  answers  the  best,  although  the  observation 
of  hypcrperistalsis  and  hyperantiperistalsis  in  these  cases  is  valuable. 
In  ^(astric  carcinoma,  it  has  been  claimed  that  by  the  fluoroscopic 
noting  of  irregular  filling  defects  in  the  outline  of  the  stomach  wall, 
and  abnormal  antiperistalsis  in  the  pyloric  region,  it  is  our  best  means 
of  early  diagnosis.     I  would  hesitate  very  long  before  I  would  say 
that  a  jump-space  in  the  peristalsis  was  due  to  a  local  pathology  at 
that  point,  not  to  go  so  far  as  saying  it  was  due  to  a  carcinoma  or  an 
ulcer,     'i'he  pyloric  region,  where  most  of  these  lesions  are  found,  is 
so  deeply  situated  and  far  removed  from  the  barium  screen  that  one 
can  never  be  sure  of  these  in  a  few  seconds'  observation,  and,  further- 
more, I  have  seen  peristaltic  jumps  in  perfectly  normal  stomachs,  and 
others  in  which  they  are  present  at  one  time  and  not  at  another.    To 
employ  the  method  for  diagnosing  changes  in  the  shape,  size,  posi- 
tion and  contour  of  the  stomach,  means  that  the  patient   is  exposed 
much  lonj^er  to  the  rays  than  is  necessary  in  the  plate  method. 

Hecause  of  the  fact  that  important  shadows  are  not  possible  of 
being  observed,  or  if  so  too  indistinctly  by  the  eye,  the  use  of  the 
skiagraph  method  for  making  diagnoses  is  much  to  be  preferred  over 
the  fluoroscope.  By  this  means  a  permanent  record  containing  much 
finer  details  of  anatomy  for  leisured  interpretation  is  obtained.  It  is 
always  best  to  make  one's  diagnosis  from  a  negative  rather  than  from 
a  print  of  it,  since  in  the  latter  some  of  the  detail  is  invariably  lost. 
liy  the  i)hotograpli-plate  method  the  best  results  are  obtained  of 
the  size,  shape,  and  position  of  the  esophagus,  stomach,  and  intes- 
tines, as  these  may  be  important.  Diagnoses  of  stenotic  conditions: 
dynamic  errors  of  the  stomach,  such  as  hypermotility,  hypomotility 
or  stagnation ;  the  presence  of  calculi  or  metallic  foreign  substances  in 
the  abdominal  organs,  kidney  conditions,  and  so  on,  are  all  possible  of 
being  reproduced  in  outline  in  negative  picture  upon  a  plate.  I  may 
l)e  pardoned,  in  the  light  of  my  enthusiasm  on  this  method  of  diag- 
no^is.  to  again  state  that  it  is  the  most  valuable  single  method  of 
e\ainiiiation  at  our  oonunanJ,  and  that,  while  the  proper  kind  of  an 
X-ray  onitlt  is  soiuewiiat  expensive,  and  considerable  time  is  con- 
sumed in  doin^  ihis  work,  keeping  the  outfit  in  order,  and  developing 
ilie  I'laiO"-.  neveiiheless.  from  the  fact  that  by  it,  it  is  possible  for  the 
inteini>i  \o  successtullv  make  his  own  observations,  the  benefits  are 
inesiiinable  and  well  worth  the  while.     Its  use  mav  be  said  to  be  as 


PLATE  Vllhi. 


Roentgenograph  of  the  chest  and  upper  ahdometi  of  k  normal  woman, 
showing  the  lungs  wilh  ihe  bronchi  entering  at  the  roots,  the  heart  and 
aorta,  the  liver,  and  the  stomach  and  duodenum,  and  the  topographical  rela- 
tion between  these  various  organs.  Marker  at  ihc  eiisiform.  (Made  by 
the  author.) 


PLATE  VII I  fr. 


l^ixiitKCiiOKraiih   i)f   a    foreign   lincly    locliiccl    in    tlii-   iipjuT   |)nrt   (if  flif 

iSii|)1iaKiis.     Anleropostcri'ir  X-r;iy  sliowinn  the  tonih   iil[it('   lu<i(;c(l  ul  tlie 

live]   111   the  third  ami   fourth  dorsal   verubr;e,   where  it  had  been   for  ten 
wee'ns.     (Made  hj-  the  author.)      Kenirivtd  by  t'Sii]ihag ostomy. 


PLATE  Vlllt-. 


Kociitgetiograph  of  moderate  pressure  upon  the  esophagus  liy  a  caiti 
ried  arch  of  the  aorta  at  A,  and  enlargement  at  the  base  of  the  heart  at  /i 
causing  a  retention  in  the  esophagus  between  these  two  poiuts.  Stomach  a 
C.     (Made  by  the  author.) 


Tt'.«4 
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Uocntgcii'iHraph  of  a  cast  of  inaliBiiant  (liscasf  ..f  Uu-  lr>\vi'r  iniri  rjf  ilit- 
I'snphutiiis.  slewing  the  sti'MxMii  wilh  gli^'hl  ililiitiitum  ni  ilu-  i'sii|)lia»-iis 
alHive  it.  The  light  area  l>elim-  the  carchioma  rcprestiits  j-as  in  the  fumhis 
■  .f  the  stomach.     The  arrow  points  to  the  siricliirt.     (Made  Uy  the  author,) 


Knt'DIgenograph  of  a  case  of  carcinoma  of  the  esophagus  made  by 
G.    E.   Pfahler,   Philadelphia.     The   upper   level   of   the   < 
cateH  by  an  arrow,  above  which  is  an  accumulation  of  bismuth. 


Left  two.  diverticulum  of  the  esophagus.    Right,  diffuse  dilatation 
of  the  esophagus  in  cardiospasm.     (Plummer.) 


Roentgenograph  of  a  case  of  acute  ulcer  of  the  anterior  wall.  The 
stomach  is  shown  large  in  size,  and,  beginning  at  the  diaphragm,  will  be 
seen  gas  at  the  fundus,  rugx  below  this,  the  ulcer  in  the  light  area,  and  the 
pyloric  region  containing  most  of  the  bismuth  and  showing  a  hypermotility, 
the  latter  being  noted  by  the  gyrations  of  the  peristaltic  waves  and  the  rapid 
exit  of  the  bismuth  into  the  duodenum.  The  isolated  dark  area  to  the  right 
of  the  spine  and  above  the  pylorus  marks  the  first  part  of  the  duodenum. 
(Made  by  the  author.) 


Honr-Blyss  stoiiiiu-h.  S.  S,  Tlit  wo  sacs, 
/'.  Pyl..riis.  D.  D.  Diaiihrngiii,  l\  Uiiil>ilioii 
Kr:iiilu-.l  by  A.  W.  Crane.  Kalnmni.....  Midi.) 


PLATE  XIV. 
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Deformed  stomach  from  adhesions  incident  to  cancer  of  pancreas. 
S,  S,  Stomach.  F,  F.  Fundus.  P.  Pylorus.  Co,  Cardiac  orifice.  Ch, 
Channel.  Di.  Diaphragm.  Of,  Esophagus,  g,  g,  g,  g,  g,  g.  Gas.  X,  Axis 
of  rays.    (Skiagraphed  by  A.  VV.  Crane,  Kalamazoo,  Mich.) 


Dilated  ("globular")  stomach,  due  to  pyloric  stenosis  following  ulcer. 
5,  5,  5,  Stomach.  F,  F,  Fundus,  C  o.  Cardiac  orifice,  P,  Pylorus.  Lc, 
Lesser  curvature.  Gc,  Greater  curvature,  g,  Gas,  Di,  Diaphragm,  Sf, 
Spleen,  k,  k,  k,  Kidney.  (Skiagraphed  by  A.  W.  Crane,  Kalamaioo, 
Mich.) 


PLATE  XVI. 


Roentgenograph  of  a  case  of  carcinoma  of  the  stomach,  showing  the 
ce  of  the  growth  at  the  lesser  curvature  and  pylorus,  the  slight  sac- 
Dn  of  the  greater  curvature  below  and  metastatic  growth  above.  The 
was  directly  under  the  liver,  and  the  contraction  of  the  neoplasm  drew 
omach  up  close  to  it.  Below  the  organ  is  seen  bismuth  in  the  small 
ine.  The  mass  was  not  palpable,  although  it  is  plain  that  the  growth 
dvanced,  which  was  confirmed  by  operation.    (Made  by  the  author.) 


PLATE  XVII. 


Roentgenograph  of  a  case  of  carcinoma  of  the  stomach.  Tracing 
down  the  lesser  curvature,  the  normal  outline  of  the  organ  had  been  pre- 
served to  in  front  of  the  spine,  where  the  encroachment  upon  the  organ  is 
noted.  It  will  be  noted  that  the  upper  part  of  the  pyloric  region,  the  pylorus, 
and  the  lirst  part  of  the  duodenum  are  involved  in  a  mass  which  begins 
about  half-way  down  the  stomach  posteriorly  (seen  in  the  dark  area  above 
the  lesser  curvature).  The  entire  organ  is  somewhat  small  in  siie,  re- 
tracted upward,  and  was  not  stagnant,  although  the  pyloric  region  was 
markedly  involved.     (Made  by  the  author.) 


Roentgenograph  of  a  case  of  carcinoma  of  the  stomach  involving  the 

',  the  irregularity  and  the  deformity  of  which  was  marked 

by  the  contraction  and  attachment  of  a  posterior  lying  growth.    The  organ 

is  considerably  dilated,  as  can  be  noted  by  the  width  of  the  pyloric  region 

and  BJM  of  the  fimdic  end.    Confirmed  by  operation.    (Made  by  the  author.) 


Carcinoma  of  the  stomach.  Ex 
carcinoma  is  outlined  by  the  bismuth 
by  autopsy. 


ined  by  Dr.  G.  E.  Ptahler.    The 
the  stomach.    Coniirmed 
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Roentgt-noKraph  of  a  case  of  carcinoma  of  the  stomach  involving  the 
lesser  curvature  without  contractive  drawing  of  the  organ  upward.     Con- 
firmed by  operation.     (Made  by  the  author.) 

PLATE  XXI. 


« 


r, 


Roentgenograph  of  a  case  of  gastroptosia,  showing  the  low  position 
anJ  dilatation  of  ihe  lower  portion  of  the  organ,  the  attenuation  of  tlic 
stomach  ahove  this,  the  deformity  for  the  moment  dne  to  gas  collection 
al  the  splenic  fiexure  of  the  colon  pressing  the  greater  cnrvalnre  inward, 
and  the  pylorus  in  front  of  the  line  of  the  vertebra.     (Made  by  the  anthor.) 


f 


Roentgenograph  of  a  case  ot  gastroptosia.  showing  a  long,  i 
Blomach,  markedly  dilated  in  all  diameters.  On  a  level  slightly  above  the 
umbilieus  will  be  seen  grooves,  one  on  each  of  ihe  two  curvalures.  which 
mark  Ihe  site  at  which  [he  visible  peristaltic  waves  begin  in  these  stomachs, 
Below  these  are  seen  three  peristaltic  waves  on  their  way  to  the  pylorus,  the 
first  one  showitig  a  marked  bulging  of  the  greater  curvature.  (Made  by 
the  author.) 


PLATE  XNIII. 


Rocnlgcnograpli  of  a  case  of  gaslroptosia,  showing  the  low  descent  of 
ihe  'irijan.  a  general  dilatalion  of  ils  lower  portion,  and  the  pylorus  lo  the 
left  of  the  umhilii-us.  The  rotation  forward  of  the  stomach  when  food  is 
taken  into  It  is  shown  by  the  twist  from  before  backward  seen  in  the  pylorus 
being  posterior  to  the  body  of  the  organ.     (Made  by  the  author.) 


PLATE  XXIV. 


Roentgenograph  of  a  cas«  of  gastroptosia,  showing  a  long,  attenuated 
stomach  with  general  dilatation,  and  pylorus  below  the  umbilicus  and  to 
the  left  of  the  vertebral  body  line.     (Made  by  the  author.) 


I 


Dcformeil  stomach  by  indcntalion  from  tumor.  Outside  of  wall. 
S,  S,  S,  Stomach.  F,  F,  Fundus.  Co,  Cardiac  orifice.  Lc,  Lesser 
curvature.  G  r.  Greater  curvature.  P.  Pylorus.  £*,  Duodenum,  g.  g,  g. 
Gas.  //,  Heart.  Sp.  Spleen.  Stomach  ruga;  plainly  shown.  (Slciagraphed 
by  A.  W.  Crane.   Kalamazoo,  Mich.) 


PLATE  XXVI. 


\ 


Roentgenograph  of  a  deformed  stomach,  the  heel  portion  of  the  foot- 
shaped  organ  being  a  localized  dilatation.  The  event  of  the  pyloric  reflex 
■5   plainly  shown,  and  the  duodenum  is  normal.     (Made  by  the  author.) 


PLATE  XXVII. 


Case  of  hyperlrophic  gastritis  with  stenosis  of  the  pylorus.  Note  the 
small  siic  of  the  stomach  due  to  cirrhotic  change  in  the  walls,  the  pyramidal 
shape,  with  the  apex  at  the  pylorus,  which  is  some  distance  to  the  left  of 
the  verteliral  column,  instead  of  to  the  riRht.  as  it  is  normally.  The  re- 
moved pylorus  is  shown  on  page    517.      (Maili.'  by  ihe  author.) 


PLATE  XXVni. 


RoentgenoKraph  of  the  stomach  in  a  case  of  neurotic  hypermotility, 
$hovring  the  ampullar  phases  of  the  stomach  motility.  In  this  instance 
three  such  ampullx  are  seen,  but  as  many  as  six  have  been  observed,  ranging 
ail  the  way  from  the  fundic  end  to  the  pylorus.  The  course  ascribed  by  the 
normal   duodenum   is  plainly  shown.     (Made  by   the  author.) 
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necessary    in    gastro-entcrological  work  as  is  the  employment  of  the 

tar  in  diagnosing  heart  and  lung  conditions. 

1  ^-ould  like  to  add  a  few  words,  however,  on  some  of  the  dan- 
gers of  error  cncoontered.  A  negative  which  is  taken  immediately 
after  a  bismath  mixture  had  been  swallowed  which  shows  scattered 
black  patches  produced  by  bismuth  (which  has  been  sent  through  the 
pyloms  into  the  intestines)  is  not  so  liable  to  be  suggestive  of  the 
existence  of  a  relaxed  pylorus  as  it  is  a  hypermotility  of  the  stomach. 
Peristaltic  movements  of  the  stomach  induced  by  the  presence  of  the 
bismuth  mixture  in  the  organ  may  give  an  irregular  line  to  the 
stomach  curvatures  and  radiations  over  the  bodv  of  the  orsran  closelv 
resembling  those  produced  by  new  growths  involving  the  gastric 
walls.  A  notch  seen  at  one  of  the  curvatures  of  the  stomach  is  not 
always  due  to  organic  states  of  constriction,  or  to  the  existence  of 
perigastric  adhesions — a  skiagraph  taken  the  next  day  may  prove 
that  it  was  only  a  hesitating  peristaltic  wave  near  the  pylorus  that 
produced  this  marking.  Gastric  and  extra-gastric  growths,  unless  of 
large  size,  may  not  show  their  presence  on  a  plate.  A  colon  loaded 
with  bismuth  and  feces  may  sag  (coloptosia),  which  if  empty  would 
be  in  better  position.  Plates  of  gall-stone  cases  may  not  show  that 
stones  are  present  in  the  gall-bladder — they  may  be  too  small,  or 
contain  too  little  calcium  to  cast  a  shadow.  Two  or  more  sets  of 
plates  made  at  different  times  but  under  the  same  conditions  are 
essential  in  making  most  diagnoses.  Like  laboratory  examinations, 
these  observations  are  of  most  value  in  the  positive  findings — not  in 
the  negative.  The  employment  of  the  X-rays  is  a  measure  of  diag-  • 
nosis  along  with  history  and  older  physical  methods  of  examination 
to  arrive  at  a  diagnosis — not  a  means  alone  in  every  case. 

Apparatus,  Preparation   of   Patient   and   Technique. — The    first 
requisites  are  a  good  generator  and  tube.    These  with  their  essentials 
should  be  located  in  a  dark  room,  so  that  the  eye  can  appreciate  the 
shadows  formed  on  the  fluoroscope   screen.     Coils  for  the  purpose 
should  be  built  strong  enough  to  stand  the  tension  of  a  heavy  charge 
of   current,  and  be  able  to  maintain  this  strong  current   for  a  few 
nv)ments  if  needs  be  without  danger  to  the   insulations.     Such   good- 
quality    coils    are    now    built    by    manufacturers    in    this    cinuitry    and 
throughout   the   world.     In   the   matter  of   selection   of   an    interrupter 
my    exi>erience    has    been    that    those    attached    to    the    coil    and    tlie 
W'ehnelt  form  are  much  to  be  preferred  to  those  containing  a  large 
quantity  of  fluid — such  latter  forms  of  interrupters  offer  too  much 
resistance  to  the  current  for  quick  enough  work  for  clear  pictures. 
A   foot  or  hand  switch  to  turn  on  and  off  the  current  as  well   to 
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control  its  rate  of  flow  is  a  desirable  adjuvant  when  an  assistant  i$ 
not  at  hand.  Some  apparatus  to  shut  off  all  rays  from  the  tube  ex- 
cepting those  which  pass  directly  forward  would  be  found  to  be  <■: 
service ;    a    lead-covered    shield    or   case    and    a    diaphragm    appanitu> 


l'"ili.  J",— 'I'lii-  iiiitlii'r's  riiljiist;ilik-  Unor  stand  to  hold  the  plate,  nr  the 
inti'i)sil"yiiiK-,-i.ritii  Imx  with  Iht  i)latf  in  it.  The  stand  is  made  of  oak,  is  5 
iVi  t  ill  iuiglit.  ,-(iiil  llu-  irntit  [iroji'Cts  l.irivanl  su  that  the  ahdoincci  tan  W 
ai'i>ii.il  il.'s-'h  anil  is  adiiisUihlr  :ii-.-nnUiij;  i.i  tilt  height  of  the  patient.  The 
^t;iiiil  ii  inilni.il  hafkivarrl.  whidi  is  m«n  comfortable  for  the  jalient  li> 
sran.l  iii;aiiist  lh:iii  if  it  n:is  virtii\il  jind  tlu  fnml  is  open  at  the  si<les  so 
th;il  (latiiiits  tail  |i(il  their  [i.ri.inns  throiij;li  it  ami  apjilv  themselves  closelv 
f.  111.'  plat<-. 

answer  for  llic  ptir|M.)sc.  My  fciriinT  lialiit  ha<l  been  to  etnploy  tlic 
tube  open,  and  llien  if  detail  nbservatidii  nf  a  certain  locality  is  desired 
(such  as  the  pyloric  region)  to  ct-nler  the  rays  at  that  point  by  the 
use  of  the  abi've.  or  by  employing,'  a  lead  g:lass  tube  havinp  a  flint 
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glass  window.  The  confusing  soft  rays  from  the  tube  may  effectively 
be  cut  out  by  the  interposition  between  the  tube  and  patient  of  a 
square  of  J4  inch  wood,  or  several  thicknesses  of  oiled  or  wax  paper. 
These,  therefore,  mitigate  the  danger  of  burning  the  patient  in  the 
long  exposures  necessary  with  a  coil — since  it  is  the  soft  rays  that 
mostly  aflPect  the  skin  unfavorably  and  are  liable  to  produce  X-ray 
dermatitis  and  burns.  For  this  purpose  the  entire  apparatus  may  be 
contained  in  a  closet  against  the  closed  door  of  which  the  patient  may 
stand  during  the  observation  and  not  see  the  tube  when  lit.  Since 
many  of  the  skiagraphs  taken  are  in  the  upright  position  of  the 
body,  some  contrivance  is  necessary  to  support  the  plate  for  the 
picture.    The  one  illustrated  on  the  opposite  page  is  most  satisfactory. 

Of  late  a  new  form  of  tube  energizer  has  been  used  for  X-ray 
work.  The  apparatus  consists  of  a  double  motor,  the  one  side  run  by 
the  commercial  current  which  generates  on  the  other  an  alternating 
current  which  passes  through  a  *'step-up"  to  raise  its  voltage.  The 
motor  shaft  also  runs  a  contrivance  which  converts  this  alternating 
current  into  a  unidirectional  one  which  comes  off  the  binding  posts. 
This  current  is  of  such  high  voltage  and  free  from  inverse  that  from 
one  to  three-second  exposures  are  all  that  are  necessary  to  make  good 
radiographs  through  the  abdomen.  The  advantage  of  this  type  of 
apparatus  is  apparent  when  one  considers  that  the  quicker  the  exposure 
the  sharper  are  the  stomach  outlines,  the  less  danger  there  is  of  burn- 
ing the  patient,  and  the  easier  it  is  on  the  tubes.  With  the  best  of  coil 
and  technique  and  when  using  about  forty  amperes  of  current  a  good 
plate  requires  about  ten  seconds'  exposure,  while  with  the  ordinary 
transformer  this  is  much  less.  After  a  rather  extensive  experi- 
ence with  the  different  makes  of  transformers,  I  have  come  to  the 
conclusion  that  for  abdomen  work  one  capable  of  delivering  from  the 
binding  posts  a  current  of  150,^000  volts  is  necessary.  With  such  a 
powerful  generator,  a  time-switch  for  the  exposure  is  absolutely  neces- 
sar}%  for  in  my  work  it  is  rare  indeed  that  a  longer  exposure  than 
one-half  second  is  made.  For  such  "snapshot"  exposures  some  form 
of  mechanical  device  which  works  automatically  will  do  what  the  hand 
cannot. 

It  is  the  general  custom  with  radiographers  using  this  form  of 
apparatus  to  employ  the  entire  output  of  the  machine  exposing  upon 
a  plate  inclosed  in  light-proof  envelopes.  While  this  answers  the 
purpose  fully,  it  is  of  advantage  to  use  an  intensifying-screen  in 
abdomen  work,  although  it  is  not  necessary  in  the  thorax  exposures, 
as  well  as  in  all  others.  I  work  with  considerable  resistance  in,  the 
output  being  about   125,000  volts    (this   is   generally   figured   as   milli- 
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amperage  of  current  by  most  men,  which  is  not  practical,  because 
what  we  want  is  not  the  amount  of  current  that  a  milliamperemeter 
records,  but  X-ray  quality,  and  this  cannot  be  judged  in  that  way). 
Manufacturers  advertise  that  their  generators  are  capable  of  deliver- 
ing 150  niilliamperes,  which  is  of  no  practical  value,  considering  that, 
with  a  high  resistance  tube,  this  would  fall  to  a  low  figure.  An  intensi- 
fying-screen  is  a  surface  coated  with  a  preparation  of  tungstate  of 
calcium,  which  becomes  radioactive  when  exposed  to  the  X-rays, 
giving  to  it  a  light-blue  color.  This,  when  in  contact  with  the  sensitive 
film  on  a  photograph  plate,  intensifies  the  effect  upon  the  plate, 
making  possible  much  shorter  exposures,  a  more  practical  degree  of 
timing  in  the  splitting  of  a  second  of  time  so  that  it  will  be  just 
enough,  and  less  exposure  of  the  patient  to  the  amount  of  X-rays. 
Such  screens  are  supplied  in  card  fashion  so  that  they  may  be  slid 
inside  of  the  envelope  containing  a  plate,  but  the  better  plan  is  to 
use  those  mounted  in  a  plate  holder,  for  this  does  away  with  the 
necessity  of  the  paper-covered  envelopes.  With  a  coil,  an  intensi- 
fying-screen  is  most  necessary,  for  by  its  use  you  can  shorten  the 
exi)()sure  to  one-sixth  of  what  would  be  necessary  without  it:  not 
one-tenth,  as  has  lieen  claimed.  These  screens  should  be  kept  in  a 
well-dried  and  lighted  room;  if  not  attached  to  a  plate  holder,  in  an 
envelope ;  should  be  handled  with  dry  hands ;  cleaned  with  a  camel's 
hair  brush ;  the  lilm  of  the  plate  should  fit  the  screen  surface  tightly; 
and  after  two  or  three  exposures,  need  not  be  exposed  to  the  daylight, 
as  some  advise.  Negatives  made  with  the  use  of  a  screen  have  the  image 
reversed  to  those  made  without  it.  This  is  because  the  exposure  is  made 
with  the  film  side  of  the  photograph  plate  downward;  thus,  my  X-ray 
]>lates  in  this  v<3lunic  show  the  stomach  on  the  left  of  the  pictures,  while 
in  those  made  without  it,  it  is  on  the  right. 

1  he  proper  tube  to  employ  is  one  capable  of  withstanding  a  large 
amount  of  current  (heavy  anode),  and  low  enough  in  vacuum  to  give 
fine  points  of  detail.  A  hard  tube  answers  best  for  bone  w^ork,  but  a 
soft  one  (just  backing  across  a  1 5 2-inch  spark  gap)  is  the  best  for  the 
soft  tissues.  With  a  large  amount  of  current  energizing  such  a  tube, 
sufficient  penetration  is  present  to  go  through  the  body,  and  with  the 
use  of  an  intensifying-screen  this  vacuum  in  a  tube  can  be  kept  quite 
regular.  The  proper  size  of  a  plate  to  employ  is  11  X  14  or  14  X  1" 
inches ;  smaller  sizes  are  not  large  enough  to  obtain  a  negative  of  the 
entire  abdomen  or  chest  of  an  adult,  but  may  be  used  for  the  dia- 
phragnied  ones.  The  film  must  be  of  the  fastest  quality  possible,  of 
which  there  are  now  several  brands  on  the  market. 

Preparation  of  the  Patient  and  Technique. — The  examinations 
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are  made  with  the  stripped  patient  standing  before  the  tube;  with 
women  a  light  weight  kimona  may  be  worn  at  the  time.  In  stomach 
work  it  is  essential  that  the  organ  be  empty  of  food,  but  in  esopha- 
geal observations  this  is  a  matter  of  indifference.  In  abdomen 
exposures  it  facilitates  matters  to  have  landmarks  at  the  ensiform 
and  umbilicus.  For  the  purpose  two  small  coins  are  employed  fastened  to 
the  body  by  means  of  short  strips  of  adhesive  (not  Z.  O.)  or  court- 
plaster.  The  target  of  the  tube  should  be  about  24  inches  from  the 
plate,  and  be  on  a  level  with  the  part  of  the  body  examined;  for  the 
esophagus  about  opposite  the  sixth  dorsal,  for  the  stomach  level  with 
the  navel,  and  for  the  intestines,  gall-bladder,  etc.,  the  third  lumbar 
vertebra.  The  tube  should  be  transverse  to  the  body  and  directly  in 
back  of  the  spinal  column,  excepting  in  gall-bladder  work,  when  the 
right  side  should  be  exposed.  The  apparatus  should  be  in  prime  work- 
ing order  before  the  X-rays  are  turned  upon  the  patient,  and  the 
examination  by  means  of  the  fluoroscope  or  to  make  a  negative  should 
be  as  short  in  duration  as  possible.  Just  how  long  an  exposure  to 
obtain  a  good  plate  should  be,  depends  upon  the  thickness  of  the  body 
of  the  patient,  the  amount  of  current  employed,  the  penetration  of  the 
tube,  and  the  sensitiveness  of  the  plate.  Less  current  may  be  employed 
for  fluoroscopic  observations,  which  necessarily  will  be  prolonged  to 
some  minutes.  In  plate  work,  the  quicker  the  exposure,  the  clearer  the 
detail  on  the  negative;  although  it  should  be  remembered  that  an  over- 
exposed X-ray  plate  is  much  to  be  preferred  to  one  that  is  under-exposed. 
The  developing  of  these  plates  is  done  by  the  usual  methods  of  dry-plate 
photography. 

In  order  to  render  the  alimentary  canal  visible  by  means  of  the 
rays  some  material  must  be  introduced  which  is  either  more  or  less 
opaque  than  the  body  soft  tissues.  As  bismuth  subnitrate  and  barium 
sulphate  (being  metal  salts)  obstruct  the  rays  and  are  harmless  to  the 
bo<ly  (when  they  are  of  good  quality  and  do  not  contain  arsenic),  they  are 
used  to  block  out  the  outline  of  the  hollow  viscera.  Gas  may  be  employed, 
either  delivered  directly  into  or  generated  in  the  tract  by  means  of  effer- 
vescing solutions,  to  differentiate  the  densities  of  the  soft  tissues. 

The  ideal  bismuth  or  barium  food  or  mixture  must  have  a  known 
quantity  of  the  salt,  be  quickly  prepared,  and  easily  taken.  It  is  desir- 
able to  use  a  viscid  vehicle  so  that  the  salt  will  remain  in  suspen- 
sion for  some  time.  For  this,  kefir,  koumiss,  zoolak,  or  an  acacia 
or  mondamin  menstnuim  serves  the  purpose  well,  although  its  mixture 
in  strained  apple  sauce  has  my  preference  as  the  routine.  For  an  adult, 
about  60  grams  (2  oz.)  of  bismuth  or  barium  is  the  proper  amount 
to  employ  for  picture  work,  and  this  quantity  may  be  kept  in  separate 
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packages  so  as  to  be  handy  and  save  time.  When  a  fluid  suspension 
is  employed,  it  is  often  wise  to  first  give  the  patient  something  solid 
to  eat,  like  bread  or  roll,  before  the  metal  salt  suspension  is  drunk.  In 
this  way,  the  metal  is  shut  up  in  the  stomach  by  the  pyloric  reflex 
and  a  better  negative  of  the  organ  is  obtained. 

In  esophageal  work  it  is  better  to  use  the  kefir  or  acacia  bis- 
muth mixture  so  that  it  can  be  drunk  at  the  time  of  the  observation 
or  the  taking  of  the  picture.  In  obtaining  a  negative  of  the  gullet,  the 
patient,  plate,  and  all  should  be  in  position,  and  when  a  number  of 
swallows  of  the  bismuth  food  had  been  taken  the  exposure  made 
immediately.  In  stomach  observations  this  haste  is  not  desirable,  and 
it  is  best  to  allow  the  patient  to  swallow  the  apple  sauce  or  fluid  mix- 
ture leisurely  some  minutes  before  the  exposure,  so  that  it  can  all  be 
taken  and  to  allow  time  for  the  bismuth  to  well  coat  the  interior  of  the 
entire  organ  to  the  pyloric  extremity;  about  ten  minutes  after  being 
about  right.  To  obtain  pictures  of  the  intestines  time  must  be  allowed 
for  the  bismuth  to  reach  that  part  of  the  canal.  Under  normal  condi- 
tions, in  from  six  to  twelve  hours  after  ingestion,  practically  all  of  the 
bismuth  in  the  small  intestine  is  at  the  ileocecal  valve,  in  from  twelve 
to  fifteen  hours  in  the  ascending  colon,  in  the  transverse  colon  in 
about  twenty-four  hours,  and  in  the  sigmoid  and  rectum  in  about 
thirty-six  hours.  A  negative  of  the  stomach  can  be  made  on  one  day, 
and  without  giving  more  bismuth  a  good  picture  of  the  colon  can 
usually  be  taken  on  the  next  at  the  same  hour.  When  just  the  outline 
of  the  colon  is  desired,  some  fluid  forms  of  bismuth  or  barium  mixture  can 
be  introduced  bv  enema  as  was  mentioned  before. 

It  is  desirable  at  times  to  obtain  a  perfect  outline  of  the  stomach 
and  colon  and  note  its  size  under  moderate  distention  when  a  small 
quantity  of  tartaric  acid  and  sodium  bicarbonate  separately  in  solu- 
tion be  given  just  before  or  after  the  bismuth  mixture  is  swallowed; 
in  quick  colon  observations  the  intestine  could  be  distended  by 
means  of  a  hand  bulb.  Should  the  bismuth  mixture  have  been 
employed  by  enema,  the  distention  by  air  should  be  delayed  until 
immediately  before  the  picture  is  taken  (some  time  after  the  bis- 
muth enema  was  ^iven). 

It  must  be  reniemhered,  that,  the  less  bismuth  a  solution  contains, 
the  more  shari)ly  is  the  cardiac  end  of  the  stomach  defined  and  the  rugne 
noted.  The  more  bismuth  the  solution  contains,  the  nearer  does  the 
stomach  approach  a  bag  shape,  because  of  its  weight.  The  viscosity 
of  the  menstruum  holding  the  bismuth  intluences  the  shap>e  of  the 
stomach  far  more  than  does  the  amount  of  bismuth  contained  in  the 
organ,  for  when  it  is  very  fluid,  the  griping  of  the  stomach  on  it  and  the 


Author's  cardia  pliijj^jj^er.     ((J.  Tiemann  ^:  Co.) 


A  Tiitthoil  of  radioKniphir  <  xaniiiiriticni  of  th«'  esophagus  which  possi'ssrs  thv  pos»ihiHti»'H  of 
ing  (I'aKiiosiB  of  small  IcsionH  of  the  08Oph;<KUH  as  m-oII  as  beginning  neoplasm  is  that  employed 
he  author.  This  method  makes  possible  the  outlining  of  the  esophagus  just  as  bismuth  outlines 
!it<miai-h  when  the  pylorus  shuts  upon  it.  For  this  purpose,  afttr  •'xperinit-nting  with  several 
lods.  I  eoneluded  Upon  a  simpl«-  apparatus,  whioh  may  be  described  as  follows:  To  a  12o-em. 
.)    length    of   rubber   tubing.    4    mm.    in    diameter,    is   attached    a    rubl)er    bag   covered    with    a    reln- 

m^-nt  of  silk,  and  a  brass  tip  at  its  low^r  »'nd  to  give  it  weiKht.  At  the  upper  »'nd  of  th»^  tube  is 
ifk.     An    ordinary    surgical    syringe   of    about    TiO-c.c.    capacity    containing    water    is    used    to   distend 

bag.  which,  when  distended,  is  fusiform  in  shape  and  measures  about  10  cm.  in  its  riroum- 
lee.  The  tube  is  lubricated  with  glyctrin  and  passed  in  the  usual  maiiiuT  of  a  stomach-tube, 
mandrin  is  employed  to  assist  in  its  introduction.  It  is  allowed  to  go  down  to  beyond  a  mark 
e  on  the  tube  about  4n  em.  {\ii\  in.)  from  the  upper  end  of  the  )>ag.  The  bag  is  then  in  the 
laeh,   after  which  it  is  filled  with   water  by  means  of  the  syringe.     When  this  is  done,   the  eo<'k  is 

4  and  the  tube  is  pulled  upon  so  that  the  bag  is  drawn  tightly  Into  the  funnel-shaped  cardiac 
■e  of  the  stomach.  The  patient  is  now  told  to  exhale  completely  so  as  to  raise  the  dome  of  the 
hragni  to  a  high  level,  and  the  external  tube  is  held  tightly  at  this  point.  It  is  then  fastened 
It   the  forehead   of  the  patient,    a   double   knot   being  employed   to   hold   it,   or  in   some   instances   it 

be  fastened  around  the  neck.  This  is  selected  accordiiig  to  whether  the  patients  have  an  opening 
he  teeth  line,  because  it  is  desirable  to  have  the  tube  rest  upon  the  gum  rather  than  over  the 
p  edgts  of  the  teeth.  In  most  instances  for  comfort  and  quirk  work,  an  external  weight  may  be 
kiyed  to  hold  the  bag  tightly  against  the  cardia  (this  is  now  my  preference).  Any  weight  of 
I  one-half  to  one  pound  answers  for  the  purpose.  There  is  no  danger  of  the  tube  breaking.  b(>''ause 
e  is  a  silk  string  inside  the  tube  to  k(>ep  it  from  stretching  too  far.  At  the  same  time,  the  length 
he  string  within  the  tube  is  such  as  to  permit  the  first  40  em.  to  stretch  2  in.,  this  being  made 
o  allow   of   the   excursion  of   the  diaphragm    in   ordinary   respiration,    which   is   about  2   in.   at   this 

of  it.  When  this  has  been  accomplished,  a  mixture  of  bismuth,  acacia,  and  water  is  run  into  the 
et    from   an    irrigating   Jar   by   means   of   an    ordinary   urethral    catheter,    preference   being   given    to 

of  some  size,  so  as  to  have  a  stifTness  for  ready  introduction.  A  study  of  a  number  of  cardlo- 
m  plates  wherein  there  is  only  a  slight  degree  of  dilatation  of  the  esophagus  shows  that  the 
leter  of  the  gullet  throughout  its  entire  course  runs  about  3  cm.,  and  the  length  of  the  normal 
(t  is  about  23  cm.  This  capacity  may  be  taken  as  a  high  standard  of  size,  and  represents  about 
e.c.  It  is  wise  to  fill  the  gullet  for  an  examination.  Therefore,  15(>  e.o.  of  suspension  are  placed 
tif  irrigating  Jur  and  allowed  to  flow  in  or  until  the  bismuth  mixture  appears  in  the  mouth,   when 

knows  that  the  gullet  is  filled.  With  the  patient  standing,  radiographs  are  then  taken  in  the 
ral  dorsal  position  with  the  left  back  to  the  plate.  These  plates  may  be  steriMiscoped.  Such 
»'8  thnn  show  the  outline  of  the  gullet  and  its  normal  narrowings  as  well  as  such  changes  as 
b<*  present.  It  is  evident  that  by  this  method  of  examination  irregularities  of  the  walls  of  the 
« t  enn  be  observe  d,  and  also  it  is  rendered  possible  to  make  a  diagnosis  of  carcinoma  of  the 
I't  long  before  stenosis  ensues.  After  the  plates  are  taken,  the  tube  is  untied  or  the  weight  taken 
and  the  relaxation  of  tension  permits  the  bismuth  mixture  to  flow  into  the  stomach.  The  cork 
jen  opened  and  the  water  syphons  out  of  the  bag.  particularly  when  it  is  drawn  into  the  gullet 
ttif*  to  encourage  its  collapse.  Following  this,  fluoroscopic  observations  or  plattv  of  the  stomach 
b«:  made.  The  regular  employment  of  this  method  of  examining  the  esophagus  in  X-ray 
nination    of    the   alimentary    tract    is   recommended    as   a    routine.    When    stenosis   is    present   it   ia 

practical,   and   in   such   an   Instance  unnecessary   for  diagnosis. 
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number  and  height  of  the  peristaltic  waves  are  at  a  mininrain.  This  can 
be  taken  advantage  of  in  diagnc^ng  some  cases  of  healed  gastric  ulcer 
to  show  a  cicatrix.  For  this,  only  a  gram  or  two  of  bismuth  is  given 
in  water  ipi~ith  the  patient  lying  first  on  the  abdomen  and  then  on  the 
back.  Plates  taken  under  these  conditions  will  often  show  the  rugae 
plainly,  and  a  stellate  cicatrix  may  be  coated  over  and  seen. 

When  a  new  growth  of  the  stomach  is  to  be  outlined  it  may  be 
desirable  to  take  the  picture  with  the  patient  lying  on  the  left  side 
(plate  in  front),  or  in  the  upright  position  with  the  tube  at  the  right 
of  the  spine  so  that  the  rays  can  shine  across  the  pyloric  extremitv' 
from  back  to  front  and  slightly  to  the  left.  It  must  always  be 
remembered  that  the  plate  should  be  to  the  back  or  front  of  the  patient 
according^  to  location  closest  to  the  situation  of  the  organ  examined — 
therefore  it  is,  that  in  stomach,  colon  and  gall-stone  work  the  plate 
shook!  be  at  the  front,  and  in  kidney  pictures  at  the  back. 

Of  late  years,  several  cases  of  |>oisoning  from  bismuth  subnitrate 
have  been  reported-     In  studying  the  literature  I  have  obser\-ed  that 
most  of  these  were  instances  in  which  the  bismuth  salt  had  been  freely 
used*  either  externally  on  bums  of  large  extent  or  internally  over  long 
periods  of  time.     Beck,  who  recently  reported  a  case  with  necropsy, 
in  part  drew  the  following  conclusions.     "In  the  presence  of  certain 
bacteria,  or  the  feces  of  children,  bismuth   subnitrate  will  liberate 
nitrates  which  will  be  abscirbed  by  the  intestines  and  eliminated  by 
the    kidneys;  and  if  the  production   is  faster  than  the  elimination, 
methemoglobinemia  will  result.    In  larger  doses  per  os.  bismuth  sub- 
nitrate is  liable  to  produce  an  acute  nitrate  poisoning,  characterized  by 
collapse,  methemoglobinemia,  and  may  result  fatally.     Rectal  injec- 
tion of  bismuth  subnitrate  may  cause  nitrate  poisoning  much  quicker 
and  more  severe  than  when  the  drug  is  taken  per  os.     Persons  suffer- 
ine  from  intestinal  putrefaction  are  more  susceptible  to  nitrate  poison- 
ing  when  taking  the  subnitrate  internally."     .\lthough  I  have  never 
1,3^  any  ill  efifects  from  the  use  ci  the  subnitrate  on  the  many  occa- 
sions  I    have  employed  it.  in  the  past  I  have  used  the  subcarbonate 
instead,  and  must  say  that  for  picture  and  fluoroscope  work  it  is  to 
be  preferred  to  the  subnitrate. 

The  depth  of  contrast  produced  by  the  bismuth  salts  depends 
upon  the  amotmt  of  elemental  bismuth  that  the  salt  holds  in  com- 
bination. Comparing  the  subnitrate  i  BiOXOs  —  H2O  =  304.71 »  with 
the  subcarbonate  iEi^O^COz*2  —  H^O  =  lll,iy\  it  will  be  noted  that 
the  stibnitratc  contains  abcut  68  per  cent,  and  the  subcarbonate  about 
g2  per  cent,  of  elemental  bismuth.  The  latter,  therefore,  is  not  only 
prcferable  to  use  for  the  reason  of  safety,  but  not  so  large  a  quantity 
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of  it  is  required  for  these  observations— compared  to  30  grams  or  1 
ounce  of  subnitrate,  23  grams  or  about  400  grains  of  subcarbonatc 
would  be  its  equivalent  in  the  bismuth  content.  Barium  sulphate  is  also 
safe  and  much  less  expensive  than  the  bismuth  salts. 

GASTROSCOPY  AND  ESOPHAGOSCOPY. 

Over  one  hundred  years  ago  (1807)  Bozini  directly  examined  the 
upper  end  of  the  esophagus,  and  from  that  day  to  this  at  various  times 
with  new  forms  of  instruments,  workers  in  medicine  have  brought  this 
method  of  diagnosis  into  direct  attention.  While  the  employment  of 
the  endoscope  had  in  former  years  but  a  very  limited  value  in  medi- 
cine, in  recent  times  with  the  newer  forms  of  instruments  and  more 
general  understanding  of  their  use  and  improvement  in  the  technique 
of  employment,  its  use  to-day  is  worthy  of  practical  consideration  in 
diagnosing  some  of  the  esophageal  and  stomach  conditions  w^hicb 
come  under  observation.  While  any  method  by  the  means  of  which 
we  may  gain  a  direct  view  of  the  internal  organs  will  always  hold  a 
place  of  importance  in  diagnosis,  endoscopy  of  the  esophagus  and 
stomach  or  the  upper  respiratory  tract  will  always  have  a  limited 
application  in  medicine  mainly  because  of  the  distress  incident  to 
these  examinations.  Added  to  this  is  an  element  of  danger  to  the 
passage  of  this  instrument  unless  done  by  one  who  has  had  sufficient 
experience  with  it,  and  the  fact  that,  in  so  far  as  stomach  work  is 
concerned,  its  diagnostic  advantages  are  modified  because  all  of  the 
interior  of  the  stomach  cannot  be  explored  and  that  the  endoscopic 
fields  observed  are  not  always  distinct  enough  for  definite  diagnosis. 
Still,  any  physician,  after  a  little  study  and  practice,  can  use  this 
instrument  with  most  signal  help  in  some  of  his  cases. 

The  instruments  used  may  be  divided  into  the  older  ones  through 
which  the  illumination  had  to  ])e  thrown  down  the  tube  from  the 
outside  (Mikulicz,  Rosenheim,  Kelling)  and  the  recent  ones  which 
have  a  "cold  lamp"  on  the  distal  end  of  the  tube  near  the  area 
explored  (iMnhorn,  Jackson).  In  1906  Jackson  improved  upon  the 
Einhorn  instrument  (which  was  an  esophagoscope),  and  advanced  an 
instrument  by  means  of  which  the  interior  of  the  stomach  could  be 
explored — by  having  a  longer  tube  than  the  esophagoscope — ^and 
containint,^  an  auxiliary  tube  to  be  used  for  drainage  and  suction  of 
the  secretions. 

Together  with  this  instrument,  which  is  obtainable  in  various 
lenj:^ths  for  both  esophageal  or  gastric  work,  he  devised  a  number 
of  long-shafted  accessories,  such  as  cotton  or  gauze  carriers  for  mop- 
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ping  secretions,  forceps  for  the 
removal  of  foreign  bodies  and  ob- 
taining portions  of  tumors,  and  so 
on.  Altogether,  Jackson's  is  the 
most  satisfactory  form  of  instru- 
ment to  employ. 

This  observer  (Jackson®), who 
has  made  such  marked  advances  in 
the  use  of  the  instrument,  may  be 
quoted  in  his  beliefs  as  follows: 
'*The  explorable  area  varies  in 
the  normal  adult  stomach  from 
one-half  to  three-quarters  of  the 
total  mucous  membrane,  the  field 
being  considerably  larger  in  in- 
fancy, dilatation,  or  prolapse. 
Careful  attention  to  two  points 
eliminates  most  of  the  difficulties 
in  gastroscopy;  the  first  of  these 
is  that  profound  anesthesia  is 
essential  (in  the  esophagus  the 
use  of  cocaine  is  preferred)  since 
when  the  tube  enters  the  stomach 
straining  and  retching  are  uncon- 
trollable, annoying,  and  danger- 
ous ;  the  second  point  is  the  posi- 
tion of  the  patient,  the  most  favor- 
able one  being  that  in  which  the 
mouth,  pharynx  and  esophagus  are 
brought  into  a  straight  line.  To 
accomplish  this  the  patient  is 
drawn  forward  until  the  tops  of 
his  shoulders  clear  the  table  by 
from  four  to  six  inches,  and  the 
mouth  gag  is  inserted  on  the  left 
side.  The  assistant  is  placed  at 
the  right  side  of  the  patient's  head 
on  a  stool  of  appropriate  height, 
as  though  on  a  side  saddle,  his 
right  leg  beneath  him  in  the 
kneeling  position,  his  left  foot 
supported    on    a    stool    twenty- 
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six  inches  lower  than  the  top  of  the  table.  His  right  forearm  i> 
passed  under  the  patient's  neck,  supporting  it;  his  right  hand  gra>;>^ 
the  mouth  gag,  drawing  it  strongly  at  or  in  frcwit  of  the  bregma, 
bending  it  backward  and  exerting  a  certain  degree  of  upward  pres- 
sure. The  foregoing  points  having  received  attention,  certain  diffi- 
culties remain.  They  lie,  however,  altogether  above  or  opposite  the 
cricoid  cartilage  and  are  surmountable  with  slight  practice.  Mikulicz 
determined  one  point,  namely,  that  a  gastroscope  must  be  rigid. 
Rosenheim  went  a  step  further  and  said  that  it  must  not  only  be  rigid 
but  should  be  straight;  now  I  think  we  are  ready  to  add  four  more 
dicta:  1.  Optic  apparatus  must  be  abandoned.  2.  The  tube  must  U- 
passed  by  sight.     3.  The  stomach  must  be  examined  in  a  collapsed 


i'ig.  2^). — Dr.  Chevalier  Jackson's  gastroscope. 


state,  to  permit  of  moppinj^,  palpation  with  the  instrument,  probing, 
and  combined  endoscopy  and  external  palpation.  4.  General  ancs- 
tliesia  is  indis])en^able  to  prevent  contractions  of  the  diaphragm  which 
elanip^  llie  tube,  renderini^  exploration  impossible." 

'I'he  instrument  with  tlie  o])turator  in  situ  is  dipped  into  warm 
wattT.  I'r  better  still,  thornui^hly  lubricated  with  glycerin.  The  esoi>h- 
ajL;nsc«i])e  may  be  introduced  without  the  employment  of  a  general 
anesthetic,  altlnuiirli  this  is  always  preferable  (the  fear  instilled  in 
the  i)aiient  from  the  looks  of  the  instrument,  and  the  distress  incident 
to  ii<  i»a<>age  niake>  a  general  anesthetic  essential  in  most  instances  f. 
SliMiiM  it  not  be  iise<l.  the  i)atient  sit-^  on  a  backed  chair  with  head  thrown 
back  an<i  face  toward  the  ceilinjij.  'i'he  instrument  is  pushed  into  the 
jrullet  wilhciit  exert inj,^  any  f«)rce  and  intro<luced  the  length  of  the 
es<»i)hajL:iis.  1'lie  obturator  is  then  with<lrawn,  the  lamp  lit,  and  inspectii^i 
l)e;.,Mns  and  continues  while  the  lube  is  being  withdrawn.  In  st<">niach 
ol)servaiions.   it   should   be   recalknl   that   the   commonest   locations    for 
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Gaatroscopic  Views.  (Jackson.) 
],  Normal  stomach.  Three  centimeters  below  the  cardia.  2,  View 
near  the  pylorus.  3,  Same  location,  same  patient.  4,  Chronic  gastritis, 
5,  Cicatrix  in  stomach.  6,  Stomach  ulcer  on  left  tide  of  right  fold  in 
view.  7,  Cicatrix  of  perforated  gastric  ulcer.  8,  Carcinoma  of  pylorus. 
9,  Carcinoma  of  pyloriis. 
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patholog^<:al   lesions — the  pyloric  and  lesser  curvature — are  not  acces- 
sible to    visic«i  through  the  tube,  and  that,  even  if  nothing  abnormal 
be  noted  in  that  part  of  the  gastric  mucosa  which  can  be  seen,  serious 
disease  inay  still  exist.     Both  instruments  should  not  be  used  excepting 
where    a    diagnosis   cannot   possibly   be   made   by   other   methods,   and 
then  only  when,  for  existing  reasons,  it  is  important  to  make  a  diagnosis 
quickly.      They  should  not  be  used  in  esophageal  or  gastric  ulcer  or 
phlegmonous  gastritis,  and  it  should  be  remembered  that  serious  disease 
may  tend  to  exist  within  the  stomach  wall  itself,  or  immediately  outside 
of  that  organ,  in  those  areas  the  inspection  of  whose  mucosa  might 
give  no  indication  of  its  presence.     Its  greatest  field  of  usefulness  is  to 
make  or  confirm  the  diagnosis  of  malignant   disease    (carcinoma  and 
sarcoma)  in  difficultly  accessible  portions  of  the  esophagus  or  stomach, 
to  remove  foreign  bodies  from  both  organs,  and  to  diagnose  and  possibly 
remove  papillomata  or  polyps   from  the  stomach.     In  my  experience, 
better  results  in  examining  the  pyloric  region  are  obtained  in  women 
than  in  men ;  this  I  believe  is  due  to  the  fact  that  in  women  the  vertical 
stomach  is  more  commonly  met  with. 

Since  secretions  in  the  esophagus  and  stomach  are  exceedingly 
difficult  to  remove  through  the  tube  and  are  disturbing  factors  in  the 
value  of  the  observations,  the  use  of  a  full  dose  of  morphine  and 
atropine,  or  just  atropine  alone,  should  be  administered  hypoder- 
mically  one  or  two  hours  before  the  observations  are  begun.  A  great 
disturbing  factor  in  the  use  of  these  long  tubes  is  the  reflection  of  light 
in  its  interior;  particularly  is  this  troublesome  in  the  proximal  light 
instruments.  When  the  lamp  is  at  the  distal  end,  the  area  of  tissue  seen 
is  ver>'  bright  in  color  and  the  nearby  light  in  the  tube  throws  a  reflection 
so  intense  that  the  whole  picture  is  of  such  brightness  that  one  has  some 
difficulty  in  keeping  the  vision  centered  on  the  tissue  itself.  For  this 
reason.  I  have  made  a  slight  modification  to  the  Jackson  instrument  I 
employ,  which  consists  of  having  the  interior  of  the  distal  en<l  oxidized 
or  painted  dull  black  for  a  distance  of  about  15  centimeters.  By  the 
existence  of  this  zone  a  darker  circle  is  seen  about  the  tissue  at  the  end 
of)ening.  thereby  separating  this  from  the  reflected  light  nearer  to  the  eye. 

ESOPHAGEAL  BOUGIES. 

Esophageal  bougies  are  employed  to  note  the  presence  and  loca- 
tion of  strictures  of  the  gullet  or  cardia.  In  any  case  which  gives  a 
continued  history  of  difficulty  in  swallowing  (if  this*  is  not  due  to 
some  faucial  obstructive  condition),  where  vomiting  from  the  esoph- 
agus exists  or  when  obstruction  to  the  passage  of  the  stomach  tube 
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has  been  met  with,  the  use  of  the  bougie  may  be  necessary  for  diagnosis. 
Depending  upon  the  degree  of  stricture  or  extent  of  growth,  organic 
strictures  (cicatricial)  or  malignant  growths  (cancer)  render  the  gullet 
or  cardia  more  or  less  impassable  to  the  bougie  olive.  In  spasnxxiic 
conditions  of  a  functional  nature  (esophageal  spasm,  cardiospasm),  the 
olives  are  usually  passed  with  ease  or  very  little  resistance,  although  some- 
times a  marked  cardiospasm  may  be  quite  as  impassable  as  a  tnie 
stricture. 

When  bona  fide  stenosis  exists,  the  various  sized  olives  should  be 
used,  beginning  with  the  one  about  the  size  of  a  stomach  tube,  and 
note  should  be  made  of  the  largest  sized  one  that  will  pass  into  the 
stomach.  The  instrument  should  then  be  slowly  withdrawn  until  the 
shoulder  of  the  olive  engages  in  the   stricture;   then  the   fingers  are 
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Fig.  30. — Einhom's  divisible  esophageal  bougie. 


placed  on  the  stem  at  the  teeth  (to  mark  the  distance  down)  before 
the  shoulder  of  the  olive  end  disengages  and  the  instrument  is  with- 
drawn. Care  should  be  taken  not  to  diagnose  the  presence  of  a  stric- 
ture at  tlic  site  of  the  laryngopharyngeal  junction,  because  sometimes  in 
normal  i>ers<:>ns,  even  though  the  head  be  thrown  well  back,  a  marked 
resistance  to  the  entrance  or  exit  of  the  ball  end  may  here  be  met  with. 

The  passing  of  the  instrument  is  very  simple,  glycerin  or  water 
being  used  as  a  lubricant.  The  head  is  thrown  well  back  and  the 
instrument  after  passing  the  laryngo-pharyngeal  junction  is  pushed 
through  the  gullet  and  cardia,  which,  under  normal  conditions,  takes 
place  without  resistance.  The  form  of  instrument  I  ordinarily  employ 
is  the  single,  l<>nj^  wlialelnMic  sliaft  with  wliite  ivory  olives,  somewhat 
more  ix)inte(l  at  the  ti])  than  those  (]ei)icte(l  al)Ove.  (Fig.  30.)  These 
can  be  obtained  in  all  surgical  appliance  houses  and  answer  for  all 
purposes.  Such  instruments  being  somewhat  too  long  (60  centi- 
meters) to  be  carried  about,  which  is  rarely  necessary,  Einhorn  has 
suggested  tlie  modification  illustrated  al)ove. 
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CHAPTER  VL 
Method  of   Chemical   Examination, 


MIXED  SALIVA. 

The  examination  of  saliva  is  occasionally  indicated  and  may  be 
of  considerable  importance.  In  doing  this  we  take  into  consideration 
its  quantity,  reaction,  the  amylolytic  power  of  its  ferment  ptyalin,  and 
the  presence  of  abnormal  constituents.  The  examinations  are  colori- 
metric  and  qualitative  in  character,  with  standard  test  solutions  of  five 
per  cent.,  the  employment  of  litmus  paper,  and  of  the  microscope  for  the 
organic  elements.  Small  sized  porcelain  dishes  (like  those  supplied 
in  children's  paint  boxes),  or  a  glass  slab  backed  with  white  paper  are 
necessary  to  note  the  delicate  color  reactions.  The  chewing  on  a 
piece  of  india  rubber  and  the  collecting  of  the  mouth  secretions  will 
usually  cause  the  flow  of  enough  mixed  saliva  for  the  examinations. 

The  quantity  of  saliva  secreted  per  day  is  about  1500  grams. 
This  quantity,  however,  is  subject  to  great  variations  even  in  health. 
The  quantity  is  markedly  increased  reflexly.in  a  number  of  gastric  dis- 
orders, and  directly  by  most  all  of  the  inflammatory  conditions  about  the 
mouth.  An  increase  is  frequently  noted  in  pregnancy,  in  neurotic 
conditions,  bulbar  paralysis,  and  following  the  administration  of  menrur)*, 
pilocarpine,  acids,  etc.  It  is  decreased  in  the  febrile  conditions,  in  dia- 
betes, often  in  nephritis,  and  in  psychic  disturbances,  in  which  latter  case 
the  salivary  decrease  may  accompany  a  decrea.se  or  absence  of  function 
of  all  of  the  glandular  structures  in  the  gastro-intestinal  canal. 

The  reaction  of  the  saliva  is  easily  and  quickly  noted  by  the  use 
of  litmus  or  rosolic  acid  test  paper.  The  latter  is  to  be  preferred 
since  the  use  of  the  one  paper  will  answer  for  both  the  acid  and 
alkaline  reactions.  This  paper  can  be  made  easily  by  soaking  strips 
of  fine  filter  paper  in  an  alcoholic  solution  of  rosolic  acid  of  such 
strength  as  to  color  the  paper  a  delicate  salmon  pink  when  dried. 
When  applied  to  an  alkaline  saliva  a  change  of  color  to  a  brilliant  red 
is  note<l,  the  degree  of  brilliancy  depending  on  the  degree  of  alkalinity; 
but  if  the  saliva  be  acid  (which  is  rare)  a  change  to  a  yellow  is  seen. 
Since  saliva  is  normally  alkaline,  and  when  acid  only  faintly  so,  a  negative 
result    with    the   rosolic   acid   paper   should    be    followed   by  the  more 
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sensitive  to  faint  acid  litmus;  a  carefully  neutralized  solution  of  azolitmin 
answers  best  of  all  for  these  examinations. 

Not  much  significance  can  be  attached  to  the  reaction,  because  it 
varies  under  normal  conditions  and  in  different  individuals,  and  may 
continue  normally  alkaline  in  pathological  conditions.  While  an  alkaline 
reaction  is  the  rule,  sitill  in  disease  of  the  intestinal  tract,  in  febrile 
diseases,  in  diabetes,  in  gastric  cancer  and  in  hysteria  it  may  be  acid. 
In  late  gastric  cancer  this  is  commonly  observed,  and  is  then  most 
probably  due  to  the  presence  of  lactic  acid  in  the  mouth  left  from  the 
vomitus.  It  may  be  present  as  an  excretion  of  the  salivary  glands,  or 
caused  by  fermentation  of  micro-organisms  present  in  the  mouth.  In 
these  latter  mouth  or  dental  conditions  (caries),  the  acidity  may  be  due 
also  to  the  presence  of  small  quantities  of  oxalic  acid. 

Important  indeed  in  gastro-intestinal  work  are  the  estimations  of 
the  diastatic  power  of  the  saliva.  While  hasty  eating,  insufficient 
chewing  and  insalivation  would  cause  to  be  delivered  into  the  stomach 
less  ptyalin  for  carbohydrate  conversion,  and  this  might  cause  the 
development  of  gastric  symptoms,  such  is  only  a  relative  condition  (in 
those  instances  the  ferment  examinations  of  the  saliva  would  show  this 
secretion  to  be  normal)  and  thus  are  not  considered  here.  There  are 
conditions  of  gastric  dyspepsia,  however,  which  are  apparently  directly 
and  specifically  due  to  the  diminution  or  absence  of  the  quantity  of 
ptyalin  secretion.  Such  may  be  seen  in  neurotic  and  psychical  conditions ; 
atrophy  of  the  salivary  glands  (when  the  entire  true  salivary  secretion 
and  sense  of  taste  in  the  anterior  tW'O-thirds  of  the  tongue  are  lost)  ; 
in  what,  for  the  want  of  a  better  term,  may  be  designated  general- 
neurological-atrophic  disease  wherein  gastro-enteric,  spinal  cord,  and 
retinal  atrophy  are  present;  in  some  of  the  associated  medical  diseases, 
such  as  chronic  nephritis,  diabetes,  Addison's  disease,  and  ascitic  condi- 
tions. Whenever  in  non-malignant  diseases  of  the  gastro-enteric  tract 
the  gastro-intestinal  secretions  are  lacking  in  quantity  or  character,  it  is 
always  desirable  to  test  the  amylolytic  power  of  the  saliva  before  the 
institution  of  a  heavy  carbohydrate  diet,  for  if  this  mouth  secretion  is 
also  deficient  or  of  poor  enzymotic  quality  it  immediately  becomes  a 
question  as  to  whether  the  institution  of  such  a  diet  would  be  well  borne 
by  the  stomach  of  that  individual.  This  examination  is  not  so  often 
necessary  (although  still  desirable)  in  states  of  increased  gastric-juice 
secretion  where  the  examination  of  test-meals  shows  a  poor  starch 
conversion  due,  most  probably,  to  the  inhibitory  effect  of  the  high 
HCl  content  on  the  ptyalin  in  the  stomach. 

The  ptyalin  is  fairly  resistant  to  external  influences,  and  its  action 
upon  the  hydrated  starches  is  immediate.    Leaving  out  of  consideration 
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the  starch  examination  of  the  gastric  filtrate  and  considering  only  the 
direct  examination  of  the  saliva,  the  simplest  test  for  the  presence  of  the 
ptyalin  and  a  fair  estimate  of  its  quantity  may  be  performed  in  the 
following  way :  About  5  cubic  centimeters  of  saliva  are  filtered  through 
very  fine  filter  paper  and  added  to  an  equal  quantity  of  a  weak  solution  of 
hydrated  starch.  The  test-tube  is  shaken,  placed  in  a  warm  chamber  for 
from  5  to  10  minutes,  and  then  examined  with  one  or  two  drops  of  plain 
tincture  of  iodine  or  Lugol's  solution.  The  striking  of  a  distinct  blue  color 
shows  that  too  little  or  no  ptyalin  at  all  is  present ;  a  red  or  violet,  that  it  is 
present  in  fair  amounts  (erythrodextrin)  ;  no  color  at  all  (achroodextrin). 
or  a  much  lighter  reddish  color  than  the  above  (erythrodexitrin  and 
achroodextrin  combined),  that  the  amount  is  surely  normal.  A  control 
test  may  be  made  with  a  portion  of  starch-saliva  mixture  by  means  of 
estimating  the  presence  of  maltose  sugar  by  its  reduction  of  Fehling's 
solution ;  the  latter  can  be  used  in  the  first  instance  as  a  qualitative  and 
quantitative  test,  for  if  a  distinct  reduction  of  the  Fehling's  is  obtained 
it  may  be  considered  that  a  normal  amount  of  ptyalin  is  present  in 
that  saliva.  Care  must  be  exercised  that  the  starch  solution  is  not 
viscid,  that  it  is  cold  when  added  to  the  saliva,  and  that  the  tempera- 
ture in  the  chamber  is  around  37°  C. 

Qualitative  changes  in  the  various  chemical  constituents  of  the 
saliva  are  commonly  noted.  They  are  found  to  be  of  significance  in 
other  conditions  of  internal  medicine  and  states  of  the  general  body  as 
well  as  in  those  of  the  gastro-enteric  tract  alone.  Among  these,  in  a 
general  way,  may  be  mentioned  the  following:  The  sulphocyanides  dis- 
appear from  the  saliva  when  bile  is  diverted  from  the  alimentary  canal 
(Fenwick).  In  severe  cases  of  obstructive  jaundice  I  have  found  this 
was  so  in  four  of  the  cases,  and  not  so  in  seven.  The  return  of  the  sul- 
phocyanides in  the  saliva  during  an  illness  and  the  diminution  of  the 
amounts  of  ammonia  have  been  considered  good  omens  in  grave  ill- 
ness as  indicating  a  returning  better  state  of  conditions  in  the  nerv- 
ous system  (Le  Roy).  Acetone  is  commonly  found  in  the  saliva  in 
toxemias  from  the  intestinal  canal.  In  chronic  nephritis  there  is  an 
increased  amount  of  urea  in  the  saliva.  Opium  or  its  alkaloid,  no 
matter  how  taken,  may  be  detected  in  the  saliva  a  few  minutes  afterward; 
thus  it  is  a  test  of  value  in  detecting  the  cases  of  morphinism  which  give 
gastro-enteric  symptoms  of  an  obscure  origin. 

Simple  tests  for  the  presence  of  the  above  mentioned  substances 
are  performed  as  follows : — 

Sulphocyanides, — To  the  side  of  a  large  drop  of  saliva  add  a  drop 
of  slightly  acidified  solution  of  ferric  chloride;  if  the  sulphocyanides 
are  present  in  normal  quantities  there  will  be  a  faint  pink  coloration 
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at  the  contact  area,  which  afterward  spreads  throughout  the  saliva. 
The  color  will  be  a  deeper  pink  and  even  a  red  when  the  sulpho- 
cyanides  are  increased. 

Ammonia. — Add  a  small  drop  of  Nessler's  reagent  to  the  center  of 
the  drop  of  saliva;  if  ammonia  be  present  a  reddish-yellow  color  will 
develop  at  the  site  of  the  drop  with  a  faint  pink  aura  around  it. 

Acetone. — Add  a  drop  of  very  faintly  red  alkaline  solution  of 
sodium  nitroprusside ;  if  acetone  be  present  a  ruby  red  color  is  pro- 
duced which  changes  to  a  yellow.  Now  add  an  acid  (acetic)  and  boil, 
when  a  blue  or  a  violet  color  will  result. 

Urea. — Take  5  cubic  centimeters  of  plain  saliva  and  evaporate 
over  a  water  bath  to  about  one-quarter,  add  alcohol,  shake  well,  filter, 
evaporate  to  dryness,  dissolve  residue  in  distilled  water,  treat  with  a 
drop  or  two  of  nitric  acid,  wait  a  while,  and  the  characteristic  rhomboidal 
or  hexagonal  plates  of  nitrate  of  urea  will  be  found. 

Opium. — The  same  test  and  color  reaction  as  for  the  sulpho- 
cyanides,  only  subsequently  add  a  drop  of  corrosive  sublimate  solu- 
tion and  if  the  color  is  due  to  the  sulphocyanides  it  disappears,  but  not 
if  iron  meconate  has  been  formed,  in  which  latter  case  it  remains  un- 
changed. For  detecting  morphine,  a  neutral  ferric  chloride  solution  is 
best,  or  a  drop  of  neutral  ferric  alum.  Both  give  a  dirty  green  color  if 
positive. 

Of  the  micro-organisms  found  in  the  saliva  where  pathological 
conditions  about  the  mouth  are  present,  it  may  be  said  that  in  the 
inflammatory  states  of  the  gums  and  mucous  membrane  those  nor- 
mally present  are  found  in  greatly  increased  amounts,  with  leucocytes, 
shreds  of  necrotic  tissue  and  red  blood-cells  as  common  findings.  In 
cases  of  actinomycosis,  the  ray  fungus  may  occasionally  be  collected 
at  the  gingival  margins  of  the  teeth  or  from  the  interior  of  the  mouth 
tumefactions.  In  children  with  thrush,  and  in  adults  with  phthisis, 
the  otdium  albicans  are  commonly  seen.  The  pus  producing  organ- 
isms are  present  in  ulcerative  conditions  about  the  mouth  and  in 
tonsillitis.  The  Loffler  bacillus  is  present  in  true  diphtheria  (but  may 
be  found  in  normal  mouths),  or  for  weeks  after  an  attack  of  this  dis- 
ease. A  streptobacillus  is  commonly  present  in  the  mouth  in  scar- 
latina and  glandular  fever.  The  tubercle  bacillus  is  often  seen  in  the 
saliva  of  patients  who  have  pulmonary  tuberculosis  with  expectora- 
tion, and  but  rarely  in  lupus  or  tuberculosis  of  the  mouth. 

VOMITUS. 

The  examination  of  the  vomitus  is  of  vast  importance  in  the  diag- 
nosis of  gastro-enteric  aflFections,  and   it   may  be   said  that   the   more 
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severe  the  affection  the  more  valuable  are  these  examinations.  In 
some  cases  of  acute  gastritis  of  the  simple  dietetic  type,  in  neurotic 
conditions,  and  in  reflex  vomiting  from  other  causes,  usually  little  can 
be  learned,  excepting  possibly  to  assist  in  making  a  diagnosis  in  the 
negative  way. 

In  examining  the  vomitus,  note  should  be  made  of  its  appearance, 
quantity,  odor,  chemical  reaction,  microscopical  findings,  and  the 
presence  of  abnormal  constituents. 

Considering  such,  it  should  first  be  stated  that  the  findings  of 
large  quantities  of  undigested  food  several  hours  after  a  meal  may 
be  seen  in  acute  gastritis,  the  neurotic  affections,  gastroptosia  and 
allied  conditions,  and  in  chronic  gastritis,  particularly  the  atrophic 
and  cirrhotic  forms.  In  gastric  cancer  and  all  severe  types  of  pyloric 
stenoses,  vomiting  of  iood  remnants  taken  hours  or  days  before  is 
common  (collective  vomiting).  A  form  of  vomiting  not  so  pro- 
nounced as  this  may  be  seen  in  hour-glass  contraction,  or  severe 
states  of  myasthenia.  It  should  always  be  noted  whether  the  food 
seen  is  digested,  only  partly  so,  or  not  at  all,  and  which  of  the  different 
foods  have  been  the  best  or  least  digested.  When  all  foods  have  been 
well  digested,  the  vomiting  is  usually  neurotic  or  reflex  in  nature. 
The  albumins  (meats,  fish,  etc.)  are  usually  found  well  digested  in 
states  of  high  gastric  juice  secretion,  and  the  carbohydrates  when 
this  is  low.  In  the  face  of  a  high  acid-enzymotic  content  in  the 
stomach  increased  amounts  of  mucus  (gastric  or  swallowed)  will 
interfere  with  tlie  albumin  conversion,  but  not  so  much  as  with  that 
of  tlie  carlx)hydrates.  In  instances  of  an  acute  onset  of  vomiting  from 
dietetic  reasons,  little  reliance  should  be  placed  on  the  examination  of 
the  vomitus — this  also  holds  true  in  the  more  or  less  chronic  gastric 
cases.  The  reason  of  this  is  that  such  vomitus  usually  contains  large 
quantities  of  undigested  foods,  no  IICI  or  pepsin,  and  large  quantities 
of  organic  acids  caused  by  the  acute  cessation  of  gastric  digestion,  which 
cessation,  after  the  obnoxious  contents  of  the  stomach  have  been  re- 
niovc<l.  may  quickly  disa])pear  and  he  followed  by  the  establishment  of 
more  or  less  normal  stomach  function  and  better  digestion. 

When,  however,  such  vomiting  is  a  more  or  less  constant  feature 
in  cases  of  stomach  disturbance,  more  reliance  can  be  placed  upon  the 
character  of  the  vomitus,  i)articularly  should  these  be  approximately  the 
same  each  time.  In  such  instances,  more  or  less  digestion  and  the 
presence  of  IICI  are  commonly  seen.  Small  amounts  of  undigested  foods 
are  of  no  significance  in  any  diagnostic  way.  \'omiting  of  the  stomach 
contents  should  be  distinguished  from  regurgitation  of  undigested  foods 
mixed  with  mucus  and  saliva.     The  latter  is  present  in  many  forms  of 
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stomach  affections,  and  to  a  more  marked  degree  in  stenotic  conditions 
of  the  esophagus  and  cardia.  Where  vomiting  from  the  esophagus  exists, 
the  foods  will  be  returned  as  swallowed,  and  an  admixture  with  gastric 
juice  is  absent.  A  vomit  which  contains  hydrochloric  acid  is  most 
probably  from  the  stomach,  and  that  containing  bile  is  positively  so. 

Some  significance  can  be  attached  to  the  odor  of  the  vomit. 
During  the  height  of  normal  gastric  digestion  the  stomach  contents 
have  a  slightly  acidulous  smell — not  pronounced  or  markedly  unpleas- 
ant. When  the  vomitus  is  strongly  sour  in  odor  (absence  of  diges- 
tion and  presence  of  fermentation),  the  organic  acids  are  usually 
present  in  easily  appreciated  amounts.  It  is  of  a  fecal  odor  when  for 
any  obstructive  reason  regurgitation  of  chyme  or  fecal  substances  has 
taken  place  from  the  intestines  into  the  stomach. 

The  taste  is  that  of  the  food  taken  a  few  hours  before,  or  it  may  be 
indifferent  in  nature,  as  in  acute  gastritis,  the  psychic  and  neurotic  condi- 
tions, in  a  few  cases  of  gastroptosia,  or  sometimes  in  vomiting  of  a  reflex 
nature.  It  is  acid  in  states  of  increased  gastric  juice  secretion,  and  bitter 
in  gastric  stagnation  from  any  cause,  or  when  the  vomitus  is  mixed  with 
bile. 

Of  the  distinctly  abnormal  products  that  may  be  fourui  in  the 
stomach  and  concerning  the  character  of  small  amounts  of  vomited  matter 
in  different  disease  conditions,  the  following  should  be  mentioned : — 

Blood. — As  a  small  amount  or  streak  of  blood  may  be  commonly 
noted  where  severe  retching  or  straining  at  vomiting  occurs,  it  is  of  no 
great  significance  (since  in  these  instances  it  may  come  from  the 
pharynx,  esophagus,  trachea,  or  mouth).  When  it  is  large  in  quan- 
tity and  more  or  less  altered  in  character,  it  is  indicative  of  its  collec- 
tion in  the  stomach.  Such  bleeding  may  be  present  in  cases  of 
ruptured  varix  of  the  stomach,  bleeding  of  a  large  vessel  in  an  ulcer 
base,  from  the  ulcered  surface  of  a  carcinoma,  from  punctate  ulcers, 
intense  hemorrhagic  affections  of  the  mucosa,  in  thoracic  aneurisms 
rupturing  into  the  gullet,  in  vicarious  menstruation,  in  ulcer  of  the 
lower  esophagus,  and  the  returning  of  swallowed  blood  from  the 
nasal  cavity  or  pharynx.  Early  in  acute  gastric  ulcer,  and  generally 
in  the  soft  forms  and  late  in  the  hard  forms  of  gastric  cancer,  a 
vomiting  is  often  seen  which  is  quite  frequent  and  small  in  amounts, 
consisting  mostly  of  mucus,  foods,  gastric  secretion,  and  blood.  Such 
vomiting  may  be  quite  reddish  in  color,  although  usually  it  is  brownish 
or  green.     (See  blood  tests  on  page  189.) 

Mucus  and  Saliva, — These  are  present  in  most  all  vomitus,  but 
when  observed  as  the  main  constituent  of  the  ejecta  from  the  stomach 
they  are  most  significant  of  a  state  of  chronic  gastritis.     The  mucus  is 
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usually  recognizable  with  the  naked  eye  (glassy  appearance),  by  the 
microscope,  and  by  its  chemical  behavior  with  acetic  acid  (not 
dissolved). 

Pus, — This,  unless  large  in  quantity,  is  rarely  seen  by  the  naked 
eye,  but  is  most  easily  demonstrated  by  the  microscope.  It  is  found 
mixed  with  the  vomitus  in  cases  of  phlegmonous  gastritis,  in  ruptured 
gastric  abscess,  in  infective  ulcerated  states  of  the  stomach  (cancer),  in 
subphrenic  abscess,  in  fistulous  states  from  suppurative  pancreatitis, 
abscess  of  the  liver  or  small  and  large  intestine,  or  if  swallowed  from 
the  air  passages,  mouth,  or  gullet,  and  collected  in  the  stomach.  In 
carcinoma  affecting  the  fundus  or  lesser  curvature,  the  vomiting  of  pus 
is,  as  Strauss^  has  pointed  out,  a  diagnostic  symptom  of  much  value.  In 
one  of  my  cases  of  cancer  of  the  lesser  curvature,  in  which  the  growth 
did  not  involve  the  pylorus,  a  mucopurulent  vomiting  from  the  empty 
stomach  was  a  rather  constant  feature. 

Bile. — Bile  is  frequently  found  in  vomited  matter  whenever  the 
vomiting  is  severe  or  frequent.  When  constantly  present  in  large 
amounts  with  pancreatic  and  intestinal  secretions  it  is  usually  d)ie  to 
stenotic  conditions  of  the  upper  portion  of  the  small  intestine.  Bile 
itself  can  usually  be  recognized  by  the  naked  eye,  but  in  doubtful 
cases  tests  for  the  bile  constituents  may  be  employed.  For  these  and 
also  tests  for  pancreatic  juices,  consult  Chapter  VII.  The  vomiting 
of  bile-stained  mucus  and  fluid  are  commonly  seen  in  migraine,  centric 
and  reflex  vomiting  from  the  various  causes,  and  in  severe  types  of 
acute  gastritis. 

Other  abnormal  substances  occasionally  found  in  the  vomitus  arc 
particles  of  mucous  membrane  or  tumors  (the  detailed  examination 
of  which  are  of  great  importance  in  the  diagnosis  of  gastric  condi- 
tions) ;  fecal  su]>stancc,  which  can  be  detected  by  its  odor  and  the 
examination  of  a  distilled  portion  for  the  presence  of  indol,  phenol, 
and  skatol;  intestinal  parasites,  such  as  the  round  worm,  segments  of 
tenia,  ankylostoma  duodcnalc,  trichinae,  hydatid  cysts  from  echino- 
coccus  of  the  liver  wlien  these  liave  ruptured  into  the  stomach,  and  the 
larvae  and  embryo  of  msects. 

METHODS  OF  EXPRESSING  TEST-MEALS. 

For  the  purpose  of  obtaining  defmite  information  of  the  state  of 
gastric  secretion,  the  dynamic  power  of  the  organ,  abnormal  findings 
pertaining  to  the  stomach,  or  perverted  states  of  the  conversion  of 
foods,  the  employment  of  test-meals  is  essential.  The  technique  of 
introduction  and  the  care  and  the  best  forms  of  tubes  to  employ  for 
this  purpose  are  described  in  Chapter  V.     The  two  methods  employed 
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in  extracting  stomach  contents  are  the  aspiration  and  the  expression 
methods,  and  since  a  knowledge  of  both  is  desirable  in  the  routine  of 
gastric  work  they  will  be  considered  in  some  detail. 

Aspiration  Method. — Apparatus  of  assistance  in  tlie  aspiration  of 
stomach  contents  include  a  pump  (Kussniaul).  a  stiff  rubber  sphere, 
and  a  bottle  with  an  exhausting  syringe.  A  length  of  outside  tubing 
reaching  to  far  below  the  level  of  the  stomach  may,  by  syphonage,  empty 
the  organ;  this  is  practical  for  the  return  flow  in  lavaging,  but  for 
obvious  reasons  is  not  worthy  of  consideration  in  test-meal  extraction. 

The  employment  of  the  Kussniaul  pump  is  nvch  too  strenuous 
a  method  for  obtaining  stomach  contents.  It  entails  the  use  of  a 
complicated  and  diflicult  to  clean  mechanical  pump,  the  dangers  of 
which  have  obviated  its  use  even  by  the  ambulance  surgeon  in  his 
emergency  pc»son  cases;  the  same  holds  true  wilh  all  forms  of  appa- 
ratus that  are  applied  directly  to  the  end  of  a  stomach  tube   (rubber 


Fig.  31. — EwalU  aspirating  bulb. 

spheres,  syringes).  I  feel  that  much  of  the  injury  and  prevalent  oppro- 
brium of  suction  can  be  attributed  to  the  inevitable  direct  suction  exerted 
by  them  in  their  use,  for  when  at  work  such  an  apparatus  practically 
converts  the  entire  length  of  the  stomach  tube  into  a  part  of  a  syringe, 
the  end  holes  of  the  nozzle  of  which  play  directly  upon  the  gastric  mucosa. 
The  danger  of  harrn  through  the  detaching  of  particles  or  sections  of 
mucosa  is  plain.  If  an  assistant  manipulates  the  ball  or  syringe  there 
is  always  danger  of  a  too  forcible  suction,  for  usually,  the  slower  or  less 
the  return,  the  more  energetic  are  his  efforts.  Of  course,  with  the  bulb 
in  your  own  hand  you  will  be  more  careful,  but  still  it  is  difficult  to 
regulate  its  degree  of  force,  and,  in  a  rash  moment  born  of  discouragement 
at  the  poor  results  in  the  way  of  return,  one  is  very  liable  to  send  in  a 
charge  of  air  (to  fre«  the  end  holes  of  the  tube  or  straighten  out  the 
kinking  of  it)  followed  by  a  much  too  forcible  suction. 

Lastly,  suction  can  be  exerted  by  the  employment  of  a  bottle 
more  or  less  freed  of  air  on  the  principle  of  the  apparatus  recom- 
mended by  Fiirbringer^  to  remove  pleural  exudates,  and  which  has 
been  modified  by  different  observers  since  its  introduction.     Among 


I,)0  METHOD  OF  CHEMICAL  EXAMINATION. 

the  first  to  employ  such  an  apparatus  and  draw  attention  to  the  advan- 
tages for  aspirating  stomach  contents  was  Boas.  This  observer 
employs  a  Woulffian  flask,  or  a  one-necked  glass  flask  the  stopper  of 
which  contains  two  perforations.  Two  glass  tubes,  as  wide  as  pos- 
sible, are  introduced  into  the  openings,  one  of  which  connects  by 
mean.s  of  a  rubber  tube  with  the  stomach  tube,  while  the  other  is 
joined  to  a  Potain  syringe  or  a  rubber  balloon,  which  exhausts  the 
air  (Boas^).  My  objections  to  the  use  of  the  Potain  syringe  are,  that 
degrees  of  exhaustion  in  the  flask  are  always  more  or  less  of  a  ques- 
tion; the  syringe  r*iy  not  work  properly;  the  cork  and  glass  tubes  may 
not  tit  tight  enough  to  maintain  a  suction  force  throughout  the  course  of 
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Fi^.  32, — Author's  teat-iiiea]  iiottle.  a,  Stomach-lube  with  cut-off; 
this  tuhe  is  joined,  by  means  of  a  straight  glass  tube,  to  the  tubing  above. 
which  is  fastened  to  a  short  bent  glass  tube  which  goes  through  the  rubber 
cork  into  the  neck  of  the  bottle  on  that  side,  b.  Rubber  aspirating  bulb. 
tube  and  cut-oflf ;  this  bulb  mildly  exhausts  the  bottle  of  air,  c,  Inflow 
bulb,  tubing  and  cut-off  for  delivering  air  into  the  bottle  and  stomach.  The 
tubes  of  both  of  the  biilbs  are  fastened  on  a  glass  Y  which  had  been  bent  as 
shown  in  the  illustration. 

extraction,  particularly  when  the  bottle  is  large  in  size  or  the  return 
abimdaiit  in  quantity ;  that  an  assistant  is  usually  necessary  in  its  manipula- 
tion ;  and  that  a  tixi  strong  degree  of  force  may  l)e  exerted.  For  these 
reasons,  and  because  by  its  use  the  inflation  of  the  organ  is  conjointly 
accomplished  at  the  time  of  the  extraction  of  the  test-meal.  I  will  quote 
from  a  recent  article  of  mine  in  which  was  advanced  a  modification  of 
the  Boas  apparatus.     (Dassler.^) 

'"The  flask  is  a  simple,  heavy,  two-necked  bottle  of  500  cubic  ceotimeter 
capacity,  on  which  .ire  marked  graduations  (diamond  ink  may  be  used)  running 
from  20  to  260  cubic  centimeters ;  two  long  marks  at  the  right  of  20  to  70  cubic 
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centimeters  show  the  limits  of  normal  returned  quantities  from  an  Ewald  and  Boas 
meal.  In  the  left  rubber  stopper,  is  a  single  bent  glass  tube  connecting  by  means  of 
a  length  of  tubing,  on  which  is  a  cut-off,  with  a  straight  glass  tube  that  fits  directly 
into  the  end  of  the  stomach  tube.  At  the  beginning  of  the  expression,  if  the  return 
is  easy,  quick,  and  not  too  distressing  to  the  patient,  this  completes  all  there  is  to  the 
apparatus.  It  is  simply  expression  into  a  graduated  bottle  of  small  size,  the  right 
end  of  the  apparatus  being  detached  and  therefore  inconspicuous.  The  right  end 
consists  of  a  Y-shaped  tube,  bent  downward,  to  which  are  attached  the  aspirating 
bulb  (front  bulb),  and  an  inflow  bulb  (rear  one)  for  the  purpose  of  inflating  the 
stomach  after  the  meal  has  been  extracted.  This  right  end  can  be  quickly  plugged 
into  the  right  neck  and  be  brought  into  use  in  an  instant  of  time.  The  extracting 
limit  of  the  aspirating  bulb  is  about  55  cubic  centimeters,  thereby  making  the  degree 
of  suction  from  the  bottle  from  nil  to  only  and  always  a  safe  and  easily  regulated 
degree  of  force.  The  attachment  of  the  two  bulbs  on  the  one  stem  does  away  with 
the  necessity  of  changing  the  aspirating  bulb  around  for  the  purpose  of  inflation. 
The  bottle  and  tubes  are  easily  cleaned,  the  right  end  never  coming  into  actual 
contact  with  the  meal.  The  graduations  on  the  bottle  mark  the  upper  meniscus,  as 
the  meal  is  generally  turbid. 

"It  is  true  that  all  this  means  "apparatus,"  and  apparatus  sometimes  suggests 
to  an  apprehensive  patient  a  "pumping  out  of  the  stomach."  Hut  in  this  regard  my 
experience  with  the  bottle  has  not  been  discouraging ;  on  the  contrary,  patients  have 
often  expressed  words  of  surprise  and  pleasure  that  it  was  all  done  so  much  quicker 
and  with  less  distress  than  had  been  their  experience  on  other  occasions  when  the 
tube  alone  had  been  used,  and  I  have  been  so  well  pleased  with  the  employment  of 
it  that  I  feel  that  I  can  heartily  endorse  its  use.  For  it  is  true  that  under  all  condi- 
tions, particularly  when  extracting  a  test-dinner  or  when  there  are  obstruct- 
ing particles  of  food  in  the  chyme  in  the  stomach,  it  is  decidedly  more  satisfactory 
than  when  depending  upon  expression  alone.  With  the  proper  degree  of  thought- 
ful manipulation  and  skill  with  a  bottle  like  this,  a  stomach  can  be  emptied  quicker 
and  more  positively,  with  less  distress  to  a  patient,  and  surely  with  no  added  dan- 
gers to  the  integrity  of  the  gastric  mucosa,  than  by  the  unassisted  simple  expression 
method,  and  I  say  this  after  an  ample  experience,  a  close  consideration  and  observa- 
tion of  the  subject,  and  the  minute  examination  of  thousands  of  extracted 
meals." 

As  time  has  run  on,  I  have  further  tested  the  advantages  of  the 
use  of  this  bottle  in  my  office  work  with  that  of  the  simple  expression 
method  in  my  clinic  and  hospital  work,  and  I  have  come  definitely  to 
the  conclusion  that  not  only  is  its  use  much  more  satisfactory  in  the 
ways  above  mentioned,  but  that  the  entire  stomach  contents  can 
always  be  secured,  and  by  a  means  decidedly  less  liable  to  cause  injury 
to  the  mucosa  than  when  the  expression  method  alone  is  employed. 

Simple  Expression  Method. — This  method  was  introduced  by 
Ewald  and  Boas^,  and  has  received,  because  of  its  simplicity  and 
absence  of  apparatus  required,  universal  adoption.  To  accomplish  it 
necessitates  merely  the  passing  into  the  stomach  of  a  stomach  tube 
through  which  by  abdominal  effort  the  patient  ejects  the  stomach 
contents.     In  the  plain  test  breakfast  (35  grams  of  wheat  bread  and 
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400  grams  of  water)  and  under  favorable  conditions  it  suffices  for 
routine  work.  But  as  a  method  of  extraction  it  is  even  more  liable  to 
injure  the  gastric  mucosa  than  is  aspiration  by  means  of  the  inter- 
vening bottle,  although  less  so  than  any  suction  apparatus  applied  directly 
to  the  tube. 

All  degrees  of  success  with  the  use  of  this  method  are  met  with. 
It  may  be  most  satisfactory  in  the  way  of  emptying  the  stomach  of  the 
test-meal,  often  only  moderately  so,  and  occasionally,  when  much 
uncontrollable  straining  exists  and  kinking  of  the  tube  in  the  stomach 
occurs,  shutting  off  the  return,  or  when  the  normal  stomach  contents 
are  too  viscid  to  rise  through  the  tube,  or  the  stomach  contains 
particles  of  food  large  enough  to  occlude  the  tube  apertures,  it 
is  of  no  value.  No  more  discouraging  moments  exist  than  when,  after 
the  taking  of  a  test-meal  and  the  patient  is  ready  for  its  extraction,  there 
is  a  pooT  or  negative  result  in  its  extraction.  As  case  after  case  comes 
to  us  we  see  that  even  in  the  most  skillful  hands  this  discouragement  is 
met  with  if  dependence  is  placed  entirely  upon  the  Ewald  and  Boas 
method  alone.  Of  course,  if  we  are  satisfied  with  obtaining  less  than  the 
entire  quantity  of  chyme  present  in  the  stomach,  then  no  more  need  be 
said,  liut  surely  to  do  the  proper  kind  of  scientific  gastric  work,  a  greater 
quantity  of  gastric  juice  than  10  or  20  cubic  centimeters  is  required. 
Even  in  the  chemical  examinations  for  acidity,  not  to  mention  the  other 
important  examinations,  what  can  you  ordinarily  do  in  the  way  of 
accurate  laboratory  diagnosis  with  only  a  few  cubic  centimeters  of 
unfiltered  chyme? — just  a  paper  or  Giinsburg  test  for  its  reaction,  a 
makeshift  quantitative  estimation  of  total  acidity,  a  few  drops  for  the 
starches  and  maltose,  a  slide  or  two  for  the  microscope  and  loops  for 
cultures,  and  it  is  all  gone.  How  alx)ut  a  knowledge  of  the  total  quantity, 
so  necessary  for  estimating  the  condition  of  motility  and  patency  of  the 
pylorus ;  the  amount  of  incorporated  mucus  that  rendered  the  chyme  too 
viscid  to  raise  through  the  tube;  the  undigested  food 'substances  (skins 
and  frame  work  of  vegetables,  fascia  from  meat,  etc.)  from  an  early 
breakfast  hours  ago,  |x>ssibly  from  supper  the  evening  before,  the  particles 
of  which  had  occluded  the  eyes  of  the  tube;  the  proper  quantitative  and 
qualitative  examination  of  all  the  acids  (hydrochloric,  lactic,  butyric 
and  acetic);  the  thermostat  tests  for  ferments;  the  chemical  tests  for 
blood,  albumoses,  peptones,  and  conversion  stages  of  starch  to  maltose, 
and  so  on  through  other  examinations  which  may  suggest  themselves  as 
being  important  in  a  case?  No;  it  is  essential  that  with  every  test-meal 
extracted  the  stomach  should  be  emptied,  an<l  for  this,  as  well  as  for 
further  reasons  stated,  a  mild  degree  of  steady  suction  such  as  is  exerted 
by  the  author's  plan  of  apparatus  is  required. 


METHODS  OF  EXPRESSING  TEST-MEALS. 


153 


Fig.  33. — Showing  the  various  positions  of  a  stomach-tube  within  the  stomach. 
A,  Shows  the  proper  position  of  a  tube  on  the  floor  for  test-meal  extraction  and 
lavage.  B,  The  tube  pushed  in  further  when  the  end  of  the  tube  crosses  to  the 
beginning  of  the  lesser  curvature  as  the  tube  continues  upon  the  entire  length  of 
the  greater  curvature  and  to  the  fundus.  C,  A  sharp  kink  in  the  tube  if  continued 
further  than  B,  indicated  by  the  arrow.  D,  A  possibility  when  an  effort  at  vomiting 
is  made  as  the  tip  of  the  tube  engages  on  the  floor,  indicated  by  arrow ;  such  a 
kink,  just  above  the  apertures,  can  take  place  when  the  tube  is  arranging  itself  as 
in  A,  but  in  the  latter  case  it  quickly  corrects  itself  by  the  end  sliding  downward. 
E,  Shows  the  tube  of  D  continued  in  the  uncompressed  stomach,  the  arrow  points 
to  the  location  of  an  inevitable  kink  which  renders  all  passage  through  the  tube 
impossible.  F,  Tube  in  the  stomach  of  ptosis,  showing  that  the  tube  generally 
engages  directly  on  the  floor  at  the  lowest  part  of  the  stomach,  after  which  the 
dotted  lines  show  that  it  may  then  bend  in  either  direction. 
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Does  a  stomach  tube  always  follow  the  course  in  the  stomach  as 
suggested  by  Boas  ?^  Not  always.  To  prove  this  to  myself,  on  a  number 
of  occasions,  I  passed  a  soft  tube  half  filled  with  bismuth  emulsion 
(Chapter  V)  into  stomachs  of  different  shapes,  sizes  and  under  different 
conditions,  and  by  means  of  the  X-rays  and  fluoroscope  demonstrated  that 
this  was  not  always  so.  The  course  that  the  tube  generally  took  on  the 
floor  of  the  organ — whetlier  the  convexity  was  toward  the  pylorus  or 
fundus — depended  upon  where  the  tip  of  the  tube  engaged  on  the  flo<:»r 
of  the  stomach,  upon  the  uplift  of  the  lower  region  of  the  organ  in  the 
act  of  vomiting  at  the  contact  time,  upon  the  condition  of  peristalsis  at 
that  (the  contact)  point,  and  upon  the  shape  and  size  of  the  organ. 

To  understand  how  a  stomach  tube  can  kink  under  the  influence  of 
vomiting  explains  fully  the  reason  why  the  return  of  a  test-meal 
sometimes  stops  in  the  middle  of  a  jet  during  the  expression  method, 
and  also  why  at  times  it  does  not  return  readily  when  the  conditions 
for  its  doing  so  are  apparently  favorable.  In  my  opinion,  it  is  due  to 
the  kinking  of  the  tube  from  the  uplift  of  the  stomach  in  the  act  of 
straining  necessary  to  the  pcrfonnance  of  this  method,  for,  unless  the 
tube  is  held  so  that  its  end  is  just  l>elow  the  cardia,  the  return,  in  the 
majority  of  instances,  must  be  stopped  by  the  kinking.  Further,  to  note 
the  striking  of  the  greater  curvature  of  the  stomach  on  the  tip  of  the 
stiff,  straight  tube  as  one  draws  it  in  or  out  to  seek  the  level  of  the 
stomach  contents,  causes  a  rather  unpleasant  apprehension  within  oneself 
as  to  the  harm  to  the  mucosa  that  may  be  caused  by  this  method.  What 
other  explanation  than  this  is  there  for  the  often  seen  blood  tinged 
last  few  cubic  centimeters  of  a  test-meal,  and  for  the  occasionally 
found  ])articles  and  pieces  of  glandular  layer  of  the  stomach  returned 
by  the  simple  expression  method — I  mean  in  cases  that  are  not  ulcer. 
erosions,  malignant  diseases,  congestions  of  the  stomach,  etc.  Personally, 
I  believe  that  there  is  less  langer  of  harm  to  the  stoinach  if  we  introduce 
the  tube  far  enough  to  lie  securely  along  the  floor  of  the  organ,  not 
permitting  or  encouraging  the  jxitient  to  strain,  and  then  aspirate  the 
contents  by  some  gentle  suction  method,  for  then  when  blood  is  present 
in  the  test-meal  it  possesses  diagnostic  significance. 

In  practicing  the  simple  expression  method  the  tube  is  introduced 
to  the  mark  noting  its  position  in  the  stomach,  after  which  the  patient 
is  asked  to  strain  as  if  at  stool.  The  tube  is  withdrawn  or  introduced 
to  different  levels  if  the  return  does  not  immediately  occur,  and  this  is 
slowly  practiced  until  the  flow  takes  place,  at  which  point  it  is  main- 
tained during  several  efforts  of  the  patient,  after  which  (when  no 
more  flow  occurs)  a  new  level  is  sought,  ami  this  continued  until  it  is 
supposed  that  the  stomach  is  empty.     One  should  be  careful  to  manipu- 
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late  the  tube  in  a  slow  and  steady  way,  remembering  that  no  flow 
can  take  place  frotn  it  excepting  during  the  straining  times.  In 
employing  this  method  one  should  not  be  hasty  in  withdrawing  the 
tube  when  no  more  return  is  accomplished,  because  often  when  one 
would  suppose  that  no  more  contents  are  present  in  the  stomach,  a 
flow  is  again  established— possibly  even  greater  in  amount  than  had 
before  been  observed.  At  the  end  of  the  performance,  the  outer  end 
of  the  tube  is  tightly  pinched  (so  that  in  its  withdrawal  its  contents 


Fig.  34. — A  small  panicle  of  gastric  mucosa  removed  from  a  stomach 
during  the  extraction  of  a  test-meal  by  the  expression  method.  About 
X  SO. 

do  not  flow  into  the  patient's  mouth  or  soil  his  garments),  and  quickly 
withdrawn  by  a  single  sweep  of  the  arm  forward  and  upward.  In 
the  aspiration  method,  the  tube  is  rendered  free  from  contents  at  the 
time  of  its  withdrawal,  by  an  extra  pressure  or  two  on  the  bulb. 

To  a  practical  extent,  the  Hrst  introduction  of  a  stomach  tube  is 
rapid  and  comfortable,  and  the  results  in  the  way  of  test-meal  extrac- 
tion satisfactory  according  to  the  degree  of  technical  skill  of  the 
physician,  his  ingenuity  in  disarming  the  apprehension  of  his  patient, 
and  the  response  of  the  patient  in  following  his  directions.  Wlicn  a 
test-meal  has  been  prescribed  (unless  the  specific  question  is  asked, 
which  is  seldom),  it  is  best  to  make  no  mention  or  suggestion  of  its 
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removal  at  the  time.  "When  you  return  I  will  test  the  digestive 
power  of  your  stomach,"  or  statements  of  that  sort  are  generally  all 
that  are  necessary  to  close  the  visit  preceding  its  performance;  for 
often,  only  the  mention  of  the  word  "stomach-tube"  harbors  up  in 
the  uninitiated  mind  the  horrors  of  the  Kussmaul  pump  and  other 
strained  and  unfavorably  influencing  apprehensions,  and  such,  in 
nervously  inclined  individuals,  laboring  with  fear  and  anxiety  while 
the  meal  is  in  the  stomach,  may  markedly  aflfect  the  regular  secretion 
of  gastric  juice,  or  from  dread  may  inhibit  gastric  secretion  altogether. 

If  a  patient  is  present  who  is  accustomed  to  the  passing  of  the 
tube,  it  may  be  wise  to  demonstrate  its  introduction  and  harmlessness 
to  the  new  patient.  If  not,  keep  the  tube  out  of  sight  until  the  patient 
is  seated  and  properly  protected  by  a  rubber  apron  which  buttons 
high  around  the  neck  and  covers  the  knees.  A  reckless  sang-froid 
manner  on  the  one  hand,  and  an  unwise  degree  of  fear  and  hesitancy 
on  the  other  on  the  part  of  the  attendant  are  both  unfortunate  demean- 
ors. Usually,  at  the  time  of  the  extraction  the  less  said  the  better, 
.  and  an  easy,  quiet,  confident  mien,  with  everything  on  hand,  and  a 
few  words  telling  the  patient  to  swallow  when  you  ask  him  to,  arc 
all  that  are  necessary.  The  tube  should  be  quickly  introduced  to 
tlie  laryngopharyngeal  junction,  the  patient  told  to  swallow,  and  when 
this  is  (lone  the  tube  is  pushed  with  short,  quick  strokes  (one  hand  after 
the  other)  into  the  stomach,  at  which  time  the  patient  is  commanded  to 
breathe  deeply  so  that  he  will  note  that  breathing  is  possible.  It  is 
always  advisable  to  have  a  closed  cut-off  near  the  outer  end  of  the 
tube  so  as  to  jjrevent  the  loss  of  some  of  the  meal  and  the  soiling  of  the 
patient's  clothing,  and  the  floor.  When  the  tube  is  in  situ,  such  words 
as  "you  have  done  nicely" — "the  worst  part  is  over,"  or  some  encourag- 
ing remark  pertaining  to  his  illness  is  often  diverting. 

From  now  on,  success  in  the  procedure  of  the  extraction  of  the 
meal  is  usually  enhanced  if  the  patient's  attention  can  be  fixed  on 
something.  I  have  tried  Boas'  advice  to  compel  the  patient  to  keep 
looking  into  my  eyes,  as  well  as  other  suggested  plans,  but  have  dis- 
carded them  all  as  useless.  It  must  be  remembered  that  unless  the 
patient  is  one  of  the  tube-broken,  resigned,  or  very  confident  type,  the 
only  thing  in  his  niiml's  eye  is  the  length  of  tubing  within  him,  and 
the  attendant  distress  of  gagging  and  retching  it  causes.  In  the  simple 
expression  method,  to  have  the  patient  hold  a  receiving  bottle  in  the 
left  hand  and  caution  him  to  observe  that  the  end  of  the  tube  remains 
in  the  neck,  and  occasionally  ask  him  to  raise  or  lower  the  bottle  and 
so  on  as  you  direct,  are  of  value.  With  the  use  of  the  aspiration  method 
by  means  of  the  bottle,  the  manipulation  necessary  usually  sufficiently 
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diverts  his  attention  from  the  discomfort  of  the  tube.  At  the  desired 
moment,  the  cut-oif  is  opened  and  suction  begun,  which,  by  the  use  of  the 
author's  bottle,  usually  causes  a  flow  of  the  meal  after  four  or  five  pres- 
sures of  the  bulb,  and  the  stomach  is  emptied  after  a  few  more  squeezes 
made  at  intervals  as  may  be  necessary  to  maintain  a  slight  vacuum  within 
the  bottle. 

DIRECT  EXAMINATION  OF  THE  GASTRIC  SECRETION 

BY  MEANS  OF  TEST-MEALS,  AND  THE 

VARIOUS  FORMS  OF  SAME. 

For  the  purpose  of  diagnosing  gastric  conditions,  the  best  stim- 
ulant  to  employ  to  awaken  the  functions  of  the  organ  is  that  of  foods. 
By  their  use  a  natural  impulse  is  given  to  digestion,  and  when  these 
foods  are  of  known  substances  and  definite  in  amounts,  comparisons 
can  be  made  with  the  normal,  and,  as  these  may  differ  from  them, 
diagnoses  are  possible.  For  this  purpose,  test-meals,  which  are 
extracted  at  intervals  of  time  after  their  ingestion,  are  employed,  and 
these  possess  marked  advantages  over  other  forms  of  gastric  stimula- 
tion, such  as  thermal,  chemical,  electrical  or  indirect  measures. 

Test  Breakfast  of  Ewald  and  Boas. — This  answers  the  purpose 
for  most  of  the  simple  forms  of  gastric  disturbance  in  the  way  of 
noting  changes  in  secretion  and,  to  a  less  extent,  in  motility.  It  is  the 
commonly  used  first  measure  in  the  routine  of  cases,  and  answers  the 
purpose  in  the  majority  of  cases  seen.  It  is  a  fluid  form  of  meal, 
easily  taken  and  extracted,  and  usually  borne  without  distress  in  the 
great  majority  of  instances.  It  consists  of  the  eating  of  a  roll  (water 
roll),  or  two  slices  of  bread  (white),  weighing  about  35  grams,  and 
the  drinking  of  one  and  a  half  tumblerfuls  of  water,  or  two  cups 
of  tea  without  milk.  This  is  best  taken  in  the  morning  on  a  fasting 
stomach,  and  is  extracted  at  the  height  of  its  ingestion  which  is  about 
one  hour  afterward;  although,  of  course,  any  other  time  of  the  day 
may  do.  Observing  that  tea  instead  of  water  was  commonly  being  used, 
I  recently  took  a  series  of  cases  having  normal  gastric  secretions  and 
tried  both  fluids  to  note  if  there  was  any  difference  in  the  way  of  gastric 
stimulation  between  the  two.  The  figures  in  twenty-seven  test-meals 
from  eleven  individuals  showed  that  when  tea  was  used  the  HCl  secre- 
tion ran  from  5  to  9  per  cent,  higher  than  when  water  was  used.  I 
therefore  argue  against  the  use  of  tea,  and  favor  water  as  giving  a 
more  accurate  indication  of  the  gastric  secretion. 

The  range  of  normal  amount  of  return  is  between  20  and  70  cubic 
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centimeters.  Increased  amounts  above  70  cubic  centimeters  are  just 
as  significant  of  gastric  disturbance  as  20  cubic  centimeters  or  less— 
these  amounts,  of  course,  assume  that  the  stomach  had  been  emptied 
at  the  time  of  extraction.  Increased  amounts  are  usually  seen  in  con- 
ditions where  there  is  an  increased  secretion  of  gastric  juice  from  any 
cause,  when  in  stagnant  conditions  contents  had  been  present  in  the 
stomach  before  the  meal  had  been  taken,  in  hypomotility,  and  in 
spasmed  and  stenotic  states  of  the  pylorus.  Among  such  conditions 
may  be  mentioned  marked  hyperchlorhydria  and  gastrosucchorrea,  in 
primary  myasthenias,  in  pyloric  stenoses  both  benign  and  malignant, 
in  asthenic  states  of  the  musculature  from  reflex  or  direct  neurotic  or 
nutritional  reasons,  and  in  pylorospasm,  and  so  on.  Low  amounts  of 
return  are  seen  in  hypeniiotility  from  local  of  constitutional  reasons, 
asthenic  disturbance  in  the  normal  pyloric  reflex,  and  in  more  or  less 
constantly  relaxed  states  of  the  pylorus  itself. 

A  card  or  slip  of  paper  printed  like  the  following,  can  be  given 
to  the  patient  and  is  of  assistance  in  insuring  that  the  necessarj- 
directions  are  definitely  carried  out.  When  the  test-meal  is  taken  in  the 
morning,  the  first  part  is  stricken  out. 

On  cat  a  light  breakfast,  taking  no  meat  or  fruit. 

Do  not  eat  or  drink  anything  or  take  medicine  between  breakfast  and 
time  of  tcst-meal. 

At  sharp  eat  one  roll  or  two  slices  of  bread  (no  but- 
ter), and  drink  a  full  glass  and  a  half  of  water.  After  this  come 
promptly  to  the  doctor. 

Test  Dinner  of  Leube-Riegel. — The  so  called  "mixed  meal"  con- 
sists of  a  plate  of  beef  broth  (about  400  cubic  centimeters),  a  large 
portion  of  meat  (preferably  beef  alx>ut  150  grams),  puree  or  mashed 
potatoes  (50  grams),  and  a  roll  of  wheat  bread.  The  time  for  its 
removal  is  three  or  four  hours  after  ingestion,  when  it  is  examined 
as  to  its  chemical  nature,  and  particularly  as  to  the  amounts  and  condi- 
tion of  the  foods  in  regard  to  their  extent  of  digestion. 

The  use  of  this  meal  is  of  value  in  the  accurate  diagnosing  of 
stomach  conditions — even  more  so  than  the  test  breakfast.  This  i> 
because  of  the  character  of  the  meal,  an<l  the  fact  that  meat  takes  a 
longer  time  to  leave  the  stomach  than  only  the  wheat  bread  of  the 
Ewald  meal.  As  standards  for  estimations,  we  consider  that  the  simple 
test  breakfast  should  leave  a  normal  stomach  in  about  two  hours:  that, 
because  of  the  addition  of  the  iK:)tatoes,  the  quantity  of  carbohydrate  in 
the  mixed  meal  is  al)out  doubled  and  that  this,  therefore,  might  delay 
its  total  exit  to  a   slight  extent    (although  usually  not  more  than  two 
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hours  longer  than  when  this  quantity  of  carbohydrate  is  taken  alone) ; 
that  a  plate  of  beef  broth  should  have  left  a  normal  stomach  in  about 
three  hours,  and  that  the  meat  itself  should  be  out  in  from  three  to  four 
hours'  time  (Penzoldt's  observations). 

We  then  additionally  consider  the  mixed  character  of  the  meal 
on  the  basis  that,  because  of  the  delaying  presence  of  the  meat  on  the 
carbohydrate  constituent,  a  longer  time  for  the  exit  of  all  is  needed — 
a  stomach  in  the  process  of  digestion  empties  a  mixed  chyme  and  not 
just  one  food  constituent  and  then  another  as  these  may  be  ready  for 
intestinal  digestion.  Therefore,  because  of  this,  and  the  stratification 
which  occurs  with  this  meal,  the  carbohydrates  are  always  found 
present  in  various  stages  of  conversion  to  the  very  end  of  the  exit  of  all, 
which  in  the  normal  stomach  can  be  considered  as  surely  occurring  within 
five  hours.  A  word  of  caution  should  here  be  given  in  assuming  the 
existence  of  pathological  conditions  when  five  or  six  hours  afterward 
small  quantities  of  foods  are  extracted,  for,  while  the  great  bulk  of  the 
meal  is  gone,  tarrying  remnants  of  food  may  be  present  even  in  the 
perfectly  normal  stomach  up  to  the  sixth  and  even  the  seventh  hour  after 
the  time  of  ingestion. 

If  at  the  sixth,  seventh,  eighth,  and  so  on,  hour  of  extraction  after 
the  taking  of  a  mixed  meal  considerable  quantities  of  the  meal  con- 
stituents are  obtained  from  a  stomach,  the  existence  of  the  following 
conditions  should  be  considered,  namely:  pyloric  obstruction,  states 
of  atony,  a  combined  atony  and  obstruction,  a  more  or  less  low  state  of 
digestive  disturbance  from  degrees  of  subacute  and  chronic  gastritis  ac- 
companied with  poor  stomach  function,  and  the  existence  of  neurotic 
conditions  of  a  depressing  type  aflfecting  the  entire  motility  of  the  organ. 
It  must  be  evident  that  should  the  meat  taken  \)e  of  the  tough  variety 
of  beef,  or  if  swallowed  in  large  particles,  a  delay  in  its  disintegration 
would  take  place  in  the  stomach.  For  these  reasons,  and  because  particles 
of  such  undigested  meat  would  obstruct  the  tube  and  seriously 
interfere  with  the  emptying  of  the  organ  by  the  stomach  tube,  the 
author  advises  that  chopped  meat  be  used  in  the  mixed  meals.  After 
many  examinations  of  mixed  meals  I  have  come  to  the  belief  that  when 
the  chopf)ed  meat  had  been  taken  and  a  considerable  quantity  of  it  is 
obtained  at  the  six,  seven,  or  eight-hour  interval,  the  case  should  always 
be  looked  upon  in  a  serious  light. 

It  is  evident  that  a  meal  having  the  proteid  constituent  of  the 
quality  and  amount  that  the  mixed  meal  has,  would  stimulate  a  greater 
flow' of  gastric  juice.  Thus  it  is,  that  the  total  chlorine  content  of  them 
is  usually  above  that  present  in  the  roll  and  water  meal,  although  this 
may  not  be  manifested  in  the  amounts  of  free  hydrochloric  acid  (because 


i 


160  METHOD  OF  CHEMICAL  EXAMINATION. 

the  hydrochloric  acid  is  combined  with  the  excess  protein — combined 
IICl).  It  is  therefore  plain,  that,  in  an  average  way,  the  mixed  meal  is 
not  as  useful  in  diagnosing  states  of  increased  gastric  juice  secretion  as 
is  the  simple  Ewald  meal.  On  the  other  hand,  when  the  secreting  power 
of  the  stomach  is  low  or  absent  in  the  simple  meal,  the  employment  of 
the  mixed  meal  may  be  of  much  service  before  diagnosing  late  atrophic 
gastritis,  nervous  achylia,  or  malignant  cfisease — this  is  a  very  important 
fact.  My  attention  was  first  drawn  to  this  several  years  ago  w^hen  achylic 
conditions  were  reported  so  generally  in  medicine,  and  following  this  to 
the  many  cases  of  "achylia  gastrica" — the  name  of  a  symptom  by  the 
way — that  were  reported  to  exist  by  many  clinicians.  While  this  is 
hardly  the  place  to  enter  into  that  subject  in  detail,  the  significant 
facts  gleaned  by  the  use  of  different  test-meals,  and  the  examinations 
of  them  in  close  detail,  would  permit  of  the  following  statements: — 

A  stomach  may  respond  by  normal  amounts  of  acid  secretion  to  a 
mixed  meal,  and  not  at  all,  or  only  to  a  very  slight  extent,  to  the 
simple  meal,  these  small  amounts  of  acid  then  always  being  in  the  com- 
bined form. 

Many  of  the  author's  cases  which  were  sent  to  him  as  achylias, 
showed  a  more  or  less  degree  of  hydrochloric  acid  secretion  in  both 
meals,  and  particularly  the  mixed  when  these  were  examined  by  the 
Hayem-Winter  method,  which,  it  must  be  added,  is  liable  to  give  a 
too  low  total  acid  result  rather  than  a  normal  or  too  high  one. 

When,  with  the  simple  meal  the  hydrochlororic  acid  content  is 
absent,  the  examination  of  the  secretion  stimulated  by  the  mixed  one 
should  always  be  perform.ed.  In  doing  this,  the  mixed  meal  should 
be  prepared  by  the  physician  in  double  quantities,  and  after  careful 
weighing  of  the  whole,  one  half  of  it  should  be  given,  and  the  other 
half  run  as  a  control  in  the  chlorine  estimations  of  the  extracted  test- 
nieal. 

The  Lactic-acid-free  Meal  of  Boas. — Since  all  breads,  rolls,  etc., 
contain  more  or  loss  milk,  for  the  purpose  of  testing' for  lactic  acid  which 
is  generated  in  the  stomach,  the  non-lacieal  test-meal  of  Boas  answers 
admirably  and  is  deserving  of  more  general  use.  While  the  presence 
of  lactic  acid  in  test-meals  is  indicative  only  of  gastric  stagnation  and 
low  or  absent  secretion,  and  not  at  all  primarily  of  cancer  unless  the 
growth  has  in  a  secondary  sense  caused  these  conditions,  still,  the 
generation  of  lactic  acid  in  the  stomach  is  of  much  significance  par- 
ticularly when  the  suggested  lactic-acid-free  meal  is  employed  in  the 
examinations.  Among  such  conditions  may  be  mentioned,  in  addi- 
tion to  cancer  of  the  pyloric  region  and  pylorus  itself,  the  various 
other  causes  of  pyloric  stenoses  such  as  the  contraction  of  an  ulcer 
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cicatrix,  chronic  ulcer  with  Qiuch  organization  of  fibrous  tissue,  hyper- 
trophic stenosis,  the  benign  pedunculated  growths  of  the  glandularis, 
perigastric  bands,  pressure  upon  the  pyloric  region  by  extragastric 
formations,  and  well-marked  chronic  gastritis,  etc. 

The  test-meal  consists  of  about  200  cubic  centimeters  (7  oz.)  of 
thin,  well-cooked  oatmeal  porridge,  which  is  prepared  and  served  with- 
out milk,  cream,  or  sugar,  and  is  extracted  in  one  hour  after  its 
ingestion.  It  is  preferable  to  wash  out  the  stomach  the  .evening  before, 
and  not  to  allow  the  taking  of  milk  or  milk-containing  foods  for  at 
least  24  hours  before  its  extraction. 

In  the  past,  a  number  of  other  forms  of  test-meals  have  been 
advocated  by  different  observers.  Among  such  may  be  mentioned 
those  of  Germain  See,  Klemperer,  Jaworski,  Sahli,  and  others.  Col- 
lectively they  present  no  advantages  over  the  ones  here  included,  and 
thus  have  not  received  extensive  application. 

Another  form  of  examination  by  the  extraction  of  stomach  food  con- 
tents to  diagnose  pyloric  obstruction  from  any  cause  (particularly  its 
high  degree  seen  in  malignancy)  should  be  mentioned.  In  this  the 
generally  employed  procedure  is  to  advise  the  patient  to  eat  a  full 
meal  in  the  early  evening  and  then  to  wash  out  his  stomach  the  follow- 
ing morning — about  ten  or  twelve  hours  afterward.  Should  the  patient 
not  have  vomited  during  the  night,  and  food  remnants  be  found  in  the 
morning,  bona  fide  pyloric  stenoses  can  almost  invariably  be  diagnosed. 
A  simplification  of  this  method  (used  by  Mayo),  and  one  which  I 
can  heartily  indorse  as  of  much  value,  is  the  eating  of  several  raisins 
in  the  late  evening  and  noting  if  their  skins  or  seeds  are  obtained  in  the 
nK>ming  lavage  water.  After  a  number  of  observations  with  this 
method  in  cases  of  pyloric  stenoses  that  were  not  marked  in  extent,  I 
am  convinced  that  it  is  desirable  to  add  to  the  raisins  several  stewed 
prunes— or  dried  prunes  eaten  raw — simply  to  increase  the  bulk,  and 
in  doing  this  not  to  give  too  many  raisins.  See  author's  sieving  pail  on 
page  389.  While  in  this  test  the  obtaining  of  vegetable  skins  is  of  much 
significance,  a  negative  result  does  not  always  mean  that  no  stenosis 
exists.  A  less  complete  degree  of  stenosis,  particularly  in  the  pyloric 
region  but  not  directly  at  the  pylorus,  may  give  positive  results  with  the 
six,  seven,  or  eight-hour  extraction  of  the  mixed  meal,  but  a  negative 
finding' with  the  Mayo  method.  The  matter  is  entirely  one  of  degree  of 
stenosis,  in  which  it  may  be  said  that  the  nearer  to  the  pylorus  itself  the 
stenosis  is,  the  more  accurate  are  the  results  by  both  methods,  and  the 
less  the  degree  of  stenosis  or  the  further  away  from  the  pylorus  it  is 
situated,  the  better  is  the  result  from  the  mixed  meal,  and  the  less  so 

frcnn  the  Mayo  method. 
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Since  the  noting  of  the  dynamic  power  of  the  stomach  is  of  even 
more  importance  than  the  status  of  secretion,  I  have  in  all  cases  used 
a  combination  of  Mayors  suggestion  with  the  Ewald-Boas  meal  instead 
of  just  the  simple  meal  alone.  That  is,  I  use  the  raisins  or  prunes  as  one 
would  the  mixed  meal  in  noting  how  long  the  stomach  took  to  empty  itself 
by  giving  the  first  as  many  hours  before  the  extraction  of  the  simple 
meal  as  desired.  Ordinarily,  a  breakfast  as  noted  below  would  have 
left  the  normal  stomach  in  five  hours'  time  (although  a  few  small 
remnants  may  be  left),  and  thus  when  the  simple  test-meal  is  extracted 
the  skins  would  not  be  noted  in  it.  The  early  meal  may  be  timed  before 
the  extraction  of  the  test-meal,  five,  six,  seven  and  so  on,  hours.  Thus, 
a  fair  idea^of  motility  may  be  gained  with  that  of  secretion  by  the 
examination  of  the  return,  and  only  one  test-meal  extraction  be  neces- 
sary for  both.  However,  when  many  returned  skins  are  observed,  the 
employment  of  the  Leube-Riegel  meal  may  be  necessary  or  desirable. 

On at o'clock  sharp,  eat  a  breakfast  consisting  of 

six  stewed  prunes  or  ten  raw  raisins,  a  little  cereal,  and  tea  or  coffee. 
Do  not  eat  or  drink  anything  or  take  medicine  between  breakfast  and 
the  following: — 

At o'clock  sharp,  eat  one  roll  or  two  slices  of  white  bread 

(no  butter),  and  drink  a  tumbler  and  a  half  of  water.  After  this, 
come  to  the  doctor,  showing  this  card  to  the  nurse  at  the  door  on 
entering. 

Attention  should  be  paid  to  the  time  of  day  these  test-meal  extractions 
are  made,  the  morning  being  by  far  the  more  preferable.  Quite  naturally 
a  meal  extracted  late  in  the  day,  after  other  meals  have  been  taken,  or 
when  the  patient  has  been  physically  or  nervously  exhausted,  may  give 
much  lower  readings  for  the  secretory  and  motor  functions  than  those 
taken  after  the  night's  rest. 

In  many  instances  more  than  one  extraction  of  test-meals  is 
necessary  for  the  diagnosis  or  to  watch  the  course  of  treatment,  and 
when  suspicious  findings  are  obtained  from  the  simple  meal,  the 
employment  of  diflFerent  meals  may  be  necessary  to  complete  the 
diagnosis. 

METHODS    OF    TESTING    THE    GASTRIC    SECRETION 
OTHER  THAN  BY  MEANS  OF  TEST-MEALS. 

Because  of  the  fact  that  the  extraction  of  test-meals  necessitates 
the  passage  of  a  stomach  tube,  observers,  by  various  means,  have 
devised  more  simple  and  less  distressing  measures  to  estimate  the 
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status  of  gastric  secretion  and  motility.  After  a  rather  extensive 
experience  with  most  of  them,  and  considering  them  as  a  class,  it  may 
be  said  that,  while  their  employment  may  answer  to  a  fair  practical  pur- 
pose in  single  instances,  the  results  obtained  by  their  use  in  a  general 
way  are  far  from  as  satisfactory  as  by  the  employment  of  the  test- 
meals  themselves:  but  when  the  use  of  the  stomach  tube  is  con- 
traindicated  they  may  be  of  some  value.  In  the  following  descrip- 
tion of  these  methods  the  author  will  delineate  their  limitations  and 
the  doubts  which  have  assailed  him  from  their  use  in  diagnosing 
gastric  conditions. 

Methods  of  Giinzburg  and  Sahli.  (Desmoid  Reaction). — On  the 
principle  that  a  stomach  which  is  secreting  gastric  juice  would  digest 
catgut,  contrivances  tied  with  this  substance  and  containing  some 
chemical  compound  which,  when  freed,  would  •  enter  the  general 
circulation  and  manifest  its  presence  in  intervals  of  time  in  the  urine 
or  saliva,  the  above-mentioned  method  has  been  devised  and  has 
received  very  general  use.  Saito''^  has  shown  that  Giinzburg  and 
Sahli  were  led  into  error  in  believing  (because  the  pancreatic  juice 
failed  to  digest  catgut)  that  when  the  contained  chemical  substances 
of  these  packages  were  found  in  the  urine,  acid  gastric  juice  must  have 
liberated  them.  These  observers  did  not  take  into  consideration  the 
physiological  fact  that  the  pancreatic  juice  itself  is  practically  an 
inert  secretion  in  regard  to  proteolytic  power  unless  it  had  been  activated 
by  the  intestinal  secretion,  and  that,  therefore,  in  the  human  body,  catgut 
can  be  and  is  digested  in  the  small  intestine  even  when  it  has  passed 
through  the  stomach  intact.  In  several  instances  of  absence  of  gas- 
tric juice  secretion  and  a  patent  pylorus  it  was  proved  to  me  that  this 
was  so,  and  that  but  little  reliance  could  be  placed  on  the  use  of  these 
measures  for  diagnosis.  The  instances  I  would  particularly  make 
mention  of  are  these :  the  first,  a  case  of  complete  atrophic  gastritis 
due  to  chronic  alcoholism  of  long  standing;  the  second,  a  case  of 
atrophic  gastritis  consequent  to  the  taking  of  a  large  quantity  of  carbolic 
acid  with  suicidal  intention ;  this  case  being  under  my  observation  for  one 
year  after  the  taking  of  the  poison ;  and  the  third,  an  observation  made 
on  different  occasions  when  one  of  these  packages  had  been  introduced 
through  a  colostomy  opening  made  because  of  the  existence  of  a 
malignant  stricture  of  the  rectum.  While  in  all,  the  reaction  may  be 
considered  to  have  been  delayed  (three,  four,  and  eleven  hours, 
respectively),  still  no  hydrochloric  acid  was  concerned  in  producing  the 
result — especially  not  in  the  last  case,  where  the  digestion  of  the  catgut 
was  probably  due  to  bacterial  action  in  the  lower  colon.  The  ferments  of 
the  stomach  and  intestines  have  a  more  general  digestive  power  than 
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was  formerly  believed,  and  there  is  no  sharp  line  between  the  gastric 
and  intestinal  digestive  processes. 

Giittsburg's  Method. — The  package  consists  of  a  strongly  vul- 
canized riibbcr  tubing  (about  2.5  centimeters  in'length),  in  which  i« 
placed  a  tablet  of  0.2  to  0.3  gram  of  potassium  iodide.  The  emls 
are  folded  as  shown  in  the  illustration,  and  the  little  package  is  tied 
wfth  three  strings  of  fibrin  hardened  in  alcohol.  One  of  these  pack- 
ages is  swallowed  by  the  patient  three-quarters  of  an  hour  after  an 
Ewald  meal,  and  the  saliva  tested  for  potassium  iodide  at  intervals  of 
fifteen  minutes  until  a  positive  result  is  obtained,  or  six  hours  have 
elapsed.  (Test  for  potassium  iodide  is  by  means  of  starch  paper  and 
fuming  nitric  acid.)  Usually,  a  reaction  is  obtained  in  from  one  to 
two  hours,  and  the  rule  is  given  that  when  this  is  not  found  in  five 
or  six  hours  anachlorhydria  undoubtedly  exists;  when  more  than  two 


Fig.    35, — 1.  The   fibrin -potassium- iodide    package    of    Giinzburg.    2. 
Sahli's  rubber  tissue,  catgut,  methylene -blue  or  iodoform  bag  (I>csnioid 

Reaction). 

or  three  hours  elapse,  bypochlorhydria  is  present.  I  have  often  found 
this  latter  to  be  the  time  in  cases  of  high  secretion,  particularly  in  gastritis 
acida,  and  in  astbenic  disturbances  of  motility  when  the  gastric  secre- 
tion was  normal. 

Sahli's  Mi'tlwii. — Salili  made  an  objection  that  the  fibrin  threads 
with  which  the  Giinzburg  package  was  tied  swell  in  water,  and  that 
thus  the  contents  are  liberated;  be  then  elaborated  a  somewhat  different 
method.  Since  one  can  not  secure  good  Gunzburg  packages  in  this 
country  (unless  they  have  been  obtained  from  Germany),  and  the 
ingredients  for  making  the  Sahli  package  are  everywhere  on  hand,  the 
latter  method  is  preferable.  This  observer  maintained  that  he  did  not 
advance  this  method  for  the  estimation  of  the  gastric  juice  secretion 
particularly,  but  to  seek  information  on  the  whole  course  of  diges- 
tion. In  this  very  broad  assertion  can  be  noted  its  limitations  of  use 
as  a  diagnostic  procedure,  and  its  inferiority  to  the  almost  as  simple 
method  of  the  examinations  of  the  feces  after  prescribed  diets. 

In  Sahli's  method,  soft  pills  containing  methylene-blue  or  iodoform 
are  inclosed  in  little  pieces  of  rubber  tissue  (para  rubber)  about  the  size 
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of  a  silver  dollar^  and  securely  tied  with  catgut.  They  are  swallowed 
at  the  noon  meal«  and  the  urine  or  saliva  tested  at  5  or  7  p.m.  and 
again  in  the  morning.  The  excretion  of  methylene-blue  can  be  noted 
by  the  color  it  gives  to  the  urine,  and  the  iodoform  in  the  saliva  by 
yielding  a  violet  color  to  the  starch  and  fuming  nitric  acid  test. 

Methods  of  Obtaining  Samples  of  Gastric  Juice,  and  Direct 
ESxamination. — The  first  of  these  was  advanced  by  Edinger  and  con- 
sisted of  a  small  sponge  tied  on  the  end  of  a  length  of  silk  string.  The 
sponge  was  inclosed  in  a  gelatin  capsule  through  the  end  of  which 
passed  the  string.  The  capsule  being  swallowed,  in  a  short  time  it 
dissolves  in  the  stomach,  after  which  the  sponge  is  withdrawn  and 
its  contents  examined.  Some  time  later  Spath  suggested  the  use  of 
pith  globules  saturated  with  Congo-red  solution  and  attached  to  the 
end  of  a  string.  These  are  swallowed  during  the  height  of  diges- 
tion and  drawn  up  after  a  few  minutes'  time.  When  acid  was  being 
secreted  by  the  stomach  the  balls  returned  blue  in  color.  Both  of 
these  methods  are  of  very  little  value,  because  admixture  with  mucus 
and  saliva  interferes  with  the  results,  and  with  the  use  of  the  Edinger 
sponges  too  little  secretion  is  obtained  for  any  practical  utility. 

Another  way  for  obtaining  samples  of  gastric  contents  is  by 
means  of  the  so-called  "stomach  bucket"  of  Einhorn.  These  (several 
sizes)  consist  of  capsule-shaped  silver  vessels  with  an  opening  in  the 
shoulder  of  the  capsule  near  which  is  tied  a  string  to  insure  its  return. 
The  introduction  is  made  by  placing  the  capsule  far  back  into  the  throat, 
advising  the  patient  to  swallow,  and  after  the  "bucket"  has  been  for 
some  moments  in  the  stomach,  it  is  withdrawn  and  its  contents 
examined  in  a  modified  form  of  the  usual  way.  Results  from  its 
employment  are  also  far  from  satisfactory.  The  reasons  for  this  are  that 
the  fingers  must  be  introduced  into  the  patient's  mouth;  that  swallow- 
ing of  the  capsule  is  a  difficult  matter  with  many  individuals  (hardly 
less  distressing  than  the  passing  of  a  stomach  tube)  ;  that  more  or 
less  saliva  and  esophageal  mucus  usually  get  into  the  capsule  before 
the  stomach  is  reached  (these  are  alkaline  and  interfere  with  the 
acid  estimation  of  the  return)  ;  that,  even  under  favorable  conditions, 
the  capsule  often  comes  up  empty  or  with  too  little  gastric  contents 
for  examinations  of  much  diagnostic  value,  and  that  particles  of 
mucous  membrane,  detached  by  the  open  shoulder  of  the  capsule  in 
the  withdrawal  of  the  bucket,  are  not  uncommon  findings  within  the 
capsule. 

In  my  opinion,  these  capsules  are  not  as  safe  to  use  as  a  stomach- 
tube;  still  in  instances  where  the  employment  of  the  tube  is  contra- 
indicated  or  not  advisable  (because  of  the  straining  incident  to  the  tube 
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in  situ)  or  when  patients  refuse  its  introduction,  they  may  be  of  use 
to  gain  some  information  of  the  chemistry  of  the  stomach. 

All  of  the  chemical  ways  for  testing  the  motor  or  resorptive  power 
of  the  stomach,  such  as  the  Salol  Test  in  the  first  and  the  Potassium 
Iodide  Test  in  the  second,  are  too  inaccurate  for  practical  utility,  llic 
Leube  method  of  testing  the  motor  power  on  the  other  hand  is  of 
much  service  and  is  the  most  convenient  for  the  purpose.  It  consists 
briefly,  of  washing  the  stomach  with  1000  cubic  centimeters  of  water 
six  hours  after  the  Riegel  meal,  and  noting  the  presence  and  quantity 
of  food  returned.  As  was  mentioned  before,  slight  traces  of  food 
are  often  found  in  the  return  from  normal  stomachs,  but  when  these 
are  present  in  considerable  amounts,  motor  or  obstructive  conditions 
usually  exist. 

EXAMINATION  OF  CONTENTS  OBTAINED  FROM 

THE  FASTING  STOMACH. 

Second  in  importance  to  the  test-meal  method  of  diagnosis  is  the 
examination  of  the  contents  of  the  fasting  stomach.  In  fact,  in  the 
diagnosis  of  marked  obstruction  of  the  pyloric  region  and  pylorus  itself, 
the  existence  of  a  primary  atrophic  gastritis  in  which  the  glandular  celb 
are  still  being  shed,  and  in  the  more  or  less  continuous  secretion  of 
gastric  juice  (gastrosuccorrhea),  these  examinations  are  of  the  greatest 
importance.  Added  to  these  may  be  mentioned  the  diagnostic  significance 
of  large  amounts  of  mucus  found  in  many  morning  stomachs  in  chronic 
gastritis — particularly  of  the  alcoholic  type — and  the  presence  of  bile, 
pus,  blood,  bacteria,  fungi,  etc.,  as  these  may  be  important.  Usually,  for 
the  purposes  of  the  examinations,  the  morning  stomach  before  food  or 
fluid  had  l)een  put  into  it  is  considered  as  the  typical  fasting  stomach, 
although  tliese  examinations  may  be  made  during  the  day  at  such  intervals 
after  meals  when  it  is  reasonable  to  suppose  that  under  normal  condi- 
tions the  organ  should  be  empty,  excepting  for  a  little  mucus  that  may 
be  alkaline  or  acid  from  admixture  with  slight  amounts  of  HCl,  but  not 
containing  ferments. 

Remnants  of  Food. — Since  the  fasting  stomach  is  empty,  the 
finding  (^f  quantities  of  food  from  tlie  evening  meal  of  the  day  before 
is  a  positive  sign  of  stenosis  at  the  exit  of  the  organ.  In  conditions 
of  j)rimary  atony  of  the  organ,  the  morning  stomach  is  usually  empty 
even  when  the  viscus  is  markedly  dilated — this  is  a  diagnostic  differen- 
tiation of  much  practical  moment.  In  pylorospasm  it  is  likewise  empty, 
and  the  same  is  true  of  all  of  the  other  conditions  of  the  stomach. 
Very  slight  amounts  of  foods  are  usually  of  no  pathological  significance, 
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but  with  HQ  may  denote  a  benign  or  a  beginning  malignant  stenosis,  or 
a  simple  hypersecretion  of  central  or  reflex  origin  with  some  atony. 
The  method  of  obtaining  these  findings  is  by  means  of-  lavage  with  plain 
water. 

Gastric  Tubule  Cells. — In  atrophic  gastritis  before  the  condition 
has  progressed  to  the  final  pathological  change  in  the  stomach,  and  even 
in  an  achylous  condition  of  the  organ,  the  parenchyma  cells  can  often  be 
found.  To  obtain  them,  aspiration  of  the  fasting  stomach  is  preferable, 
either  by  introducing  the  tube  directly  into  the  stomach  and  aspirating,  or 
else  by  withdrawing  in  the  same  manner  a  small  quantity  of  saline  solu- 
tion previously  ingested.  Lavage  may  be  employed,  and  the  returned 
water  examined.  The  latter  method  is  not  as  desirable  as  the  former, 
because  one  has  too  large  a  quantity  of  water  in  which  to  hunt  for  the 
cells.  The  method  employed  by  the  author  and  the  process  of  staining 
for  them  will  be  found  in  Chapter  XIX,  page  500.  In  states  of  continued 
high  secretion  of  the  stomach  where  the  mucus  content  is  low,  the 
columnar  cells  may  be  found  in  small  numbers  (Chapters  XX  and 
XXVIII).  The  squamous  cells  are  found  generally  in  all  test-meals  and 
fasting  stomachs;  they  are  swallowed  from  the  mouth,  pharynx,  or 
esophagus,  and  are  of  no  significance.  Ciliated  columnar  cells  may  be 
swallowed  in  mucus  from  the  post-nares  or  trachea  and  are  of  no  signifi- 
cance, excepting  possibly  in  disease  of  these  areas.  Free  nuclei  from 
digested  cells  are  common  findings. 

Gastric  Juice. — The  passage  of  a  tube  into  the  stomach  often 
excites  a  flow  of  small  quantities  of  gastric  juice.  When  this  quan- 
tity is  increased,  as  it  may  be  up  to  100  cubic  centimeters,  an  anomaly 
of  secretion  exists,  such  as  is  commonly  observed  in  gastrosuccor- 
rhea,  gastric  and  duodenal  ulcer,  and  the  irritation  of  gall-stones  or  a 
diseased  appendix.  In  these  examinations,  the  empty  stomach  is 
aspirated. 

Mucus  and  Saliva. — These  are  commonly  found  in  the  fasting 
stomach,  and  are  of  no  significance — excepting  in  alcoholic  gastritis 
when  considerable  quantities  of  mucus  may  be  obtained.  In  inflammatory 
conditions  about  the  mouth  and  throat,  mucus  and  saliva  may  be 
swallowed  and  found  in  the  stomach.  Mucus  is  readily  recognized  by 
its  viscid  character  and  appearance  under  the  microscope,  and  saliva  by 
its  converting  action  on  hydrated  starch.  These  are  obtained  by  dry 
aspiration,  or  after  saline  instillation.  With  the  mucus  is  found  epithe- 
lium and  a  few  leucocytes. 

Bile  and  Intestinal  Juice. — It  is  well  known  that  under  certain 
conditions  bile  may  find  its  way  into  the  stomach.  When  this  occurs 
its  bilirubin  is  converted  into  biliverdin  and  the  bile  manifests  itself 
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• 
as  a  yellow  or  green  color.  When  it  is  present  in  large  amounts,  more  or 
less  intestinal  and  pancreatic  juice  usually  accompanies  it  giving  an 
alkaline  reaction  to  the  return ;  the  latter  depends  upon  whether  gas- 
tric juice  is  also  present  and  in  what  amounts.  In  my  observations, 
bile  is  a  not  uncommon  finding  in  the  fasting  normal  stomach,  although 
not  so  often  as  when  severe  gastric  or  general  neurotic  disturbances  exist. 
Its  diagnostic  importance,  therefore,  should  not  be  overestimated.  When 
present,  the  pancreatic  or  true  intestinal  juices  are  rarely  found  in  the 
amounts  that  the  bile  is,  and  when  the  latter  is  very  small  in  amount,  not 
at  all.  In  obstructive  states  of  the  intestine,  the  presence  of  large  amounts 
of  bile,  pancreatic  juice,  and  succus  entericus  is  often  the  first  objective 
symptom  of  the  condition.  To  obtain  these  aspiration  either  dry  or  after 
saline  instillation  is  employed.  In  late  or  complete  states  of  intestinal 
stenosis  a  light-brownish  fluid  with  a  mildly  fecal  odor  can  be  obtained 
by  washing  the  stomach,  and  this  is  succeeded  by  a  darker  fluid  which 
has  a  stronger  fecal  odor. 

Blood. — When  hemorrhage  produced  by  the  passing  of  the  tube 
can  be  excluded,  blood  in  the  empty  stomach  is  always  of  signiflcancc. 
The  blood  caused  by  the  tube  is  but  very  small  in  amount,  is  seen  in 
streaks,  and  is  bright  red.  Blood  which  is  more  or  less  changed,  or  thor- 
oughly admixed  with  the  gastric  contents,  is  usually  from  the  stomach 
itself  (swallowed  form  excepted).  Blood  is  found  under  the  foUowii^ 
conditions:  gastric  ulcer  and  cancer;  rupture  of  congested  or  varicose 
veins ;  late  in  diseases  of  the  heart,  liver,  lungs,  etc. ;  and  in  menstruation 
or  the  blood  dyscrasias.  Its  presence  can  usually  be  detected  by  the 
color,  or  the  chemical  tests  (the  occult  form  only  in  the  latter  way). 
Dry  aspiration  may  be  practiced,  although  aspiration  after  instillation  is 
safer  and  more  satisfactory.  These  examinations  should  never  be  per- 
formed when  hematemesis  is  present,  or  the  aspiration  should  be  stopped 
as  soon  as  the  return  manifests  its  presence.  Leucocytes  are  also  present 
with  the  red  blood-cells. 

Pus. — This  obtained  from  the  fasting  stomach  is  of  great  sig- 
nificance in  the  early  diagnosis  of  cancer  and  chronic  ulcer.  It  is  also 
present  in  phlegmonous  gastritis,  and  is  of  much  value  in  making  a 
diagnosis  of  this  rather  difficult  to  diagnose  aflfection.  It  is  indicative 
of  ulceration  or  infection,  and  is  best  obtained  by  expression  after 
instillation,  centrifuging  the  return  and  examining  the  sediment  by 
means  of  the  microscope. 

Other  Findings. — Desquamated  fragments  of  gastric  mucosa  and 
particles  of  tumor  tissue  are  rarely  observed,  but  should  always  be 
searched  for  and  examined  when  seen.  Yeast-cells  and  sarcinae  may 
be  seen,  and  when  yeast  is  present  in  large  amounts  the  mucus  spirals 
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are  often  present.  Other  types  of  mould  fungus  may  be  seen.  Among 
these  are  those  described  by  Einhorn.®  Two  varieties  of  protozoa 
(trichomonas  hominis  and  the  megastoma  entericum)  are  occasionally 
met  with  in  cancer,  providing  there  is  no  HCl,  an  alkaline  reaction, 
pouches  or  folds  in  the  gastric  mucosa,  and  absence  of  food  residues.  If 
many  Boas-Oppler  bacilli  are  met  with  we  are  in  all  probability  dealing 
with  carcinoma  of  the  stomach. 
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CHAPTER  VII. 
Examination  of  Gastric  Contents, 


Of  essential  value  in  the  diagnosing  of  gastric  affections  are  a 
working  knowledge  of  laboratory  technique,  and  the  necessary  appa- 
ratus, staining  reagents,  solutions,  and  so  on  to  conduct  same.  In 
engaging  in  this,  as  well  as  for  all  clinical  diagnosis  work,  the  fitting  up 
of  a  working  laboratory  is  liable  to  error  in  one  of  two  ways:  Either 
the  laboratory  is  too  limited  in  appointment  for  complete  enough  work,  or 
a  great  expense  has  been  incurred  to  make  it  so  and  it  is  overburdened 
with  unnecessary  things.  While  the  latter  is  hardly  a  fault,  for  those 
beginning  a  laboratory  the  high  cost  of  laboratory  equipment  is  often  a 
factor  that  deters  them  from  interesting  themselves  in  this  most  neces- 
sary part  of  medicine;  for  a  physician  without  a  practical  laboratory  at 
his  back  is  almost  as  badly  handicapped  as  is  a  far-sighted  person  without 
his  glasses.  To  do  gastrointestinal  work  properly,  in  addition  to  those 
things  suggested  in  the  following  pages  for  gastric  analysis,  must  be 
added  the  means  to  carry  out  examinations  of  feces,  blood,  urine,  sputum, 
and  section  examinations  of  tissue  specimens.  The  latter  entails  con- 
siderable extra  expense  and  time  in  the  examinations,  and  the  relatively 
few  specimens  obtained  in  the  routine  of  work  might  make  it  desirable 
for  such  to  be  examined  in  a  hospital  or  by  others  skilled  in  this  work. 
In  such  instances,  however,  it  is  always  wise  to  re-examine  the  section 
yourself  so  as  to  be  convinced  that  the  pathological  report  regarding  it  is 
correct. 

MACROSCOPIC  EXAMINATION. 

The  first  step  in  the  examination  of  test-meals  is  to  determine  the 
appearance,  quantity,  and  odor.  It  is  surprising  how,  after  a  short 
experience,  one  can  fairly  accurately  diagnose  many  of  the  gastric  dis- 
orders by  the  appearances  that  extracted  meals  present.  Still,  too  much 
reliance  should  not  be  placed  upon  these  macroscopic  observations  alone, 
and  thus  they  should  always  be  followed  by  the  more  positive  chemical 
and  microscopic  tests. 

An  Ewald  test-meal  from  a  normal  stomach  may  be  described  as 
of  a  dirty  whitish-yellow  color,  the  particles  being  in  a  good  state  of  sub- 
division so  that  its  gross  appearance  is  that  of  wcll-cookcd  gruel 
(170) 
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of  very  fluid  consistency,  from  about  20  to  70  cubic  centimeters  in 
amount,  and  of  a  slightly  acidulous,  musty  bread  smell.  The  bread 
or  roll  crusts  usually  show  darker  and  larger  particles  than  the  rest 
of  the  carbohydrate  constituent.  The  stomach  contents  from  a  Riegel 
meal  extracted  from  a  normal  stomach  at  the  third  or  fourth  hour 
interval  is  usually  smaller  in  amount,  somewhat  more  viscid  than  the 
above,  somewhat  darker  in  color,  and  either  of  about  the  same  odor  as 
the  simple  meal  or  else  of  no  distinct  odor  at  all. 

In  clinical  work,  a  meal  which  corresponds  with  the  above  findings 
(euchlorhydria)  may  be  seen  in  normal  stomachs,  in  gastric  neuroses, 
in  a  few  cases  of  chronic  gastritis  associated  with  atony,  in  the  post- 
ulcer  irritative  conditions,  in  benign  growths  of  the  cavity  of  the 
organ,  and  in  very  early  malignant  disease. 

In  states  of  excess  of  gastric  secretion  the  total  return  is  usually 
higher,  running  between  70  to  120  cubic  centimeters  in  hyperchlor- 
hydria,  and  considerably  over  this  in  true  gastrosuccorrhea^  In  diag- 
nosing states-  of  increased  gastric  secretion,  the  filtrate  obtained  from 
the  test-meal  serves  as  a  better  standard  of  measurement  than  the 
total  return.  Taking  filtrates  having  the  same  proportion  of  HCl 
content  (30®  to  60°),  it  has  been  my  custom  to  consider  from  20  to  SO 
cubic  centimeters  as  normal,  from  50  to  100  cubic  centimeters  as  a 
dietetic  increase  (hyperchlorhydria),  and  above  100  cubic  centimeters 
as  suggestive  of  a  more  or  less  continuous  secretion  (gastrosuccor- 
rhea).  The  subject  has  to  do  with  the  total  HCl  in  the  quantity  of 
filtrate  obtained,  and  it  must  be  plain  that  a  filtrate  of  50  cubic  cen- 
timeters with  a  total  HCl  of  30°  may  be  normal,  while  over  100  cubic 
centimeters  of  filtrate  with  the  same  degree  of  total  HCl  may  be  an 
excess  secretion.  Therefore  it  is,  that  the  author  advises  reckoning 
the  HCl  content  in  the  total  filtrate,  rather  than  decreeing  states  of 
excess  or  diminution  of  secretion  on  the  acidity  of  a  small  amount  of 
the  filtrate  obtained,  and  thus  he  gives  the  above  standards  in  the 
estimations  of  same.  The  gross  appearance  of  a  simple  meal  in 
excess  secretions  (gastritis  acida  not  included)  is  larger  in  amount  of 
total  return,  and  the  bread  substance  is  not  as  finely  divided  or 
homogeneous  as  in  the  normal.  The  increase  of  acidulous  odor  cannot 
be  depended  upon  in  diagnosis,  since  quite  a  bland  and  bread-like 
odor  may  be  present  and  high  acidity  exist.  When  hypermotility  is 
present  with  excess  secretion,  the  return  would  be  small  in  amount  but 
the  coarse  appearance  of  the  bread  is  not  changed. 

In  low  states  of  secretion  (hypochlorhydria),  the  amount,  odor, 
and  appearance  of  the  test-meal  are  not  much  changed  from  the 
normal,  and,  in  fact,  it  is  because  these  are  so  and  the  filtrate  gives  a  low 
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meters  should  be  employed  after  the  first  has  been  drained  out.  We  now 
have  the  first  contents  (test-meal),  and  the  water  from  the  one  or  two 
instillations,  the  acidities  of  which  must  be  ascertained  separately.  The 
calculation  proceeds  as  follows:  If  b  represents  the  tmdiluted  test-meal, 
and  a  the  acidity  of  it;  and  q  the  quantity  of  water  introduced,  and  a' 
the  acidity  of  this,  the  acidities  (a  and  a')  must  be  indirectly  propor- 
tionate to  the  quantities,  because  the  greater  the  quantity  of  water 
instillation,  the  smaller  the  total  acidity  of  the  combined  liquids  obtained. 
Accordingly  the  following  formula  is  obtained : — 

ax  =  a'q  -f  a'x 

a'  q 

which  gives  x  = 


a — a 

The  quantity  of  contents  originally  contained  in  the  stomach  is 
then  represented  by  the  formula : 

a'q 


y  =  b.f 


a— a' 


or  the  original  contents  of  the  stomach  are  equal  to  the  number  of 
cubic  centimeters  of  water  instilled  within  the  organ,  multiplied  by 
its  degree  of  acidity,  divided  by  the  figure  resulting  by  deducting 
the  degree  of  this  acidity  from  the  first,  plus  the  portion  previously 
withdrawn. 

REACTIONS  OF  THE  STOMACH  CONTENTS. 

After  the  macroscopical  examinations,  the  stomach  contents  arc 
tested  for  reaction.  For  this  purpose,  S  and  S  18j4  centimeter  filter 
paper  is  used  folded  either  in  quarters,  or  better  still,  once  through  the 
middle  and  then  at  half-inch  intervals  from  this  until  the  entire  paper 
is  creased  into  twenty  or  more  folds.  The  filter  paper  is  placed  in  a  glass 
funnel  (preferably  grooved)  capable  of  holding  about  200  cubic  cen- 
timeters, which  is  supported  on  a  wooden  funnel-holder  stand.  The 
filtrate  which  is  obtained,  according  to  the  condition,  contains  the 
gastric  juice  (plus  a  portion  of  the  water  content  of  the  test-meal), 
the  free  and  combined  hydrochloric  acid,  the  gastric  enzymes  and 
pro-enzymes,  the  acid  salts,  the  products  of  carbohydrate  conversion, 
the  organic  and  volatile  fatty  acids,  blood,  bile,  and  intestinal  secre- 
tions, ptyalin  when  the  filtrate  is  HCl  free,  and  a  limited  amount  of  the 
starch  constituent,  mucin,  and  some  micro-organisms. 

The  chemical  examination  begins  by  withdrawing  the  receiving 
vessel  containing  the  filtrate  (which,  by  the  way,  had  best  be  a  small 
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Erlenmeyer  flask),  and  permitting  a  drop  of  tlie  filtrate  to  fall  upon 
certain  papers  or  into  solutions  used  for  the  purpose  of  noting  its 
reaction.  This  is  to  be  preferred  to  plunging  the  testing  papers  into 
the  unfiltercd  contents  in  the  funnel,  or  directly  into  the  filtrate  in 
its  container. 

The  most  sensitive  test  for  free  hydrochloric  acid  is  furnished  by 
means  of  Congo  red.  This  may  be  used  as  a  solution,  a  small  amount  of 
which  (5  cubic  centimeters)  is  placed  in  a  porcelain  dish  and  a  few 
drops  of  the  filtrate  dropped  into  it.  In  the  presence  of  an  acid,  the  color 
immediately  changes  from  bright  red  to  a  blue  depending  in  depth  of 
color  upon  the  strength  of  solution  used  and  the  amount  of  free  acid 
present  in  the  filtrate.  In  place  of  the  solution,  Congo  red  paper  may 
be  employed.  This  consists  merely  of  a  bibulous  paper  soaked  in  a 
strong  Congo  red  solution  and  then  dried.  Another  way  of  quickly 
noting  the  reaction  is  by  means  of  the  time-honored  blue  litmus  paper 
(turning  red),  which  is  not  as  sensitive  as  the  first  mentioned;  or  else 
neutral  azolitmin  solution,  which  tests  both  ways,  may  be  used. 

The  above  only  test  the  reaction  of  the  filtrate,  that  is  as  to  whether 
it  is  acid  or  not,  and  do  not  diflferentiate  between  the  free  acids  that 
may  be  present — hydrochloric  or  organic.  Boas^  has  shown  that  Congo 
red  will  give  the  same  depth  of  color  with  0.3  per  cent,  of  lactic  acid  as 
it  does  with  a  0.1  per  cent,  of  hydrochloric;  and  the  same  may  be  said 
of  the  red  litmus.  In  routine  work,  however,  one  rarely  meets  with  a 
filtrate  containing  lactic  acid  in  amounts  that  will  give  more  than  a 
medium  degree  of  blue  color,  and  when  a  deep  blue  is  obtained  it  is 
rare  to  find  that  the  reaction  is  not  produced  by  the  stronger  of  the  two, 
namely,  hydrochloric  acid.  But  it  is  always  wisest  to  employ  either  one 
of  the  above  reagents  merely  to  note  whether  the  filtrate  is  acid  or  not, 
and  those  mentioned  below  to  diflferentiate  the  nature  of  the  acid. 

REACTIONS  WITH  HYDROCHLORIC  ACID. 

A  large  group  of  reagents  may  be  utilized  for  this  purpose,  but 
those  which  act  specifically  with  the  mineral  acids  only  will  be  con- 
sidered. Hydrochloric  acid  being  the  only  inorganic  acid  ever  encoun- 
tered in  the  gastric  secretion  (and  in  fact  the  only  free  mineral  acid 
in  the  body),  all  positive  results  from  these  tests  are  due  to  this  acid 
alone. 

The  first  and  by  far  the  most  sensitive  of  all  testing  reagents 
known  is  dimcthyl-amido-azo-benzol,  either  in  solution  rO.5  per 
cent.),  or  saturated  in  bibulous  paper  and  dried.  Dimethylamidoazo- 
benzol  is  a  yellow  powder  which,  in  alcohol,  forms  a  yellowish-pink 
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solution,  or  when  used  in  the  form  of  the  popularly  called  "dimethyl 
paper"  a  yellow  color.  These  when  brought  in  contact  with  free 
hydrochloric  acid  strike  a  reddish-pink  depending  in  depth  of  color 
more  upon  the  amount  of  free  acid  present  than  upon  the  amount  of 
reagent  solution  added.  (Plate  31,  Fig.  1.)  Krukenber;g®  has  found 
that  this  reagent  will  detect  as  small  an  amount  as  0.002  mille  of 
hydrochloric  acid. 

Another  excellent  reagent  is  tropeolin  00.  This  salt  when  dis- 
solved in  alcohol  forms  a  vellowish-brown  solution  which  an  acid 
turns  to  a  red.  The  organic  acids  also  strike  a  similar  color,  but  the 
distinction  between  these  and  hydrochloric  can  be  made  in  the  fol- 
lowing manner:  Three  or  four  droi>s  of  a  saturated  solution  of  tropeolin 
are  placed  in  a  porcelain  dish,  and  the  solution  is  spread  over  its  interior. 
Into  this  an  equal  amount  of  gastric  juice  is  added,  and  the  dish  is 
again  moved  so  as  to  thoroughly  mix  the  two.  If  the  dish  is  now  gently 
heated  over  a  small  flame,  lilac  or  blue  stripes  form  at  the  edges  which 
are  positively  due  to  hydrochloric  acid,  since  no  organic  acids  in  any 
concentration  can  form  them  (Boas). 

Another  test  which  in  my  hands  has  proved  most  valuable  is  by 
means  of  the  Giinzburg  reagent  which  is  composed  of : — 

Phloroglucin 20 

Vanillin    1.0 

Absolute  alcohol  JOlO 

This  is  a  sensitive  and  most  reliable  test  for  free  hydrochloric 
acid ;  organic  acids,  albumins,  peptones,  or  acid  salts  do  not  interfere 
with  it.  When  first  made,  the  solution  is  yellow  in  color,  which  turns 
to  a  brown  when  exposed  to  light;  therefore,  it  should  be  kept  in  a 
dark-colored  bottle,  and  preferably  freshly  made  before  using.  For  this 
reason  tlic  method  which  Lenhariz  has  suggested  is  serviceable,  namely, 
to  liave  on  hand  separate  solutions  of  phloroglucin  and  vanillin,  1  or  2 
drops  of  each  being  employed  in  the  test.  This  is  simply  accomplished  by 
having  a  two  to  thirty  phloroglucin  alcoholic,  and  a  one  to  thirty 
vanillin  alcoholic  solution,  employing  two  drops  of  the  first  and  one 
of  the  second.  To  this  in  a  porcelain  dish  a  few  drops  of  the  gastric 
tiilrale  or  the  un filtered  contents  is  added  and  slowly  evaporated, 
when,  if  0.05  per  mille  or  more  of  free  hydrochloric  acid  is  present. 
a  general  rose  tint  or  rose-C(»lore(l  line-s  develop.  (Plate  30,  Fig.  1.) 
This  color  remains  when  the  dish  is  cool.  One  must  be  careful  not  to 
heat  the  dish  too  rapidly  or  burn  its  contents  since  a  confusing  brown- 
ish-red color  will  be  obtained.  For  this  reason  it  is  best  when  heating 
to  hold   the  dish  s(une  distance  above  the   flame,  and  to  blow  into  it 


PLATE  XXX. 


Fig.  1. — Phloroglucin- vanillin  test.     (Giinzburg's  reagent.) 
Fig.  2. — Reiorcin  teat.     (Boas'  reagent.) 
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occasionally  to  prevent  overheating  and  to  hasten  evaporation ;  or  we  can 
protect  the  containing  dish  by  a  second  one  under  it,  and  apply  the  heat 
to  the  latter.  Phloroglucin-vanillin  test  paper  can  be  purchased  or  made, 
but  is  not  as  reliable  or  sensitive  as  the  reagent  itself. 

The  Boas  reagent,  the  so-called  resorcin-test,  is  also  to  be  recom- 
mended. It  possesses  the  advantage  over  the  above  of  greater  stability 
and  is  equally  as  delicate  and  reliable.    This  reagent  is  composed  of : — 

Resorcin  resublimate  5.0 

White  sugar  3.0 

Alcohol   (94  per  cent),  dilute   ad  100.0 


V 


The  test  is  performed  by  treating  five  or  six  drops  of  gastric 
filtrate  with  three  to  five  drops  of  the  reagent  and  slowly  evaporat- 
ing to  dryness  over  a  small  flame,  when  a  rose  or  vermilion-red  color 
will  be  seen  if  free  hydrochloric  acid  is  present,  but  not  so  with  the 
organic  acids,  acid  salts,  etc.  The  color  disappears  on  cooling.  (Plate 
30,  Fig.  2.) 

Comparing  the  above  tests  it  may  be  said  that  the  dimethyamido- 
azobenzol  (Topfer's)  is  the  most  sensitive,  fades  out  in  time,  and  may 
give  a  red  color  with  the  organic  acids  when  these  are  present  in  large 
amounts — such  as  0.5  per  cent,  of  lactic  (such  large  amounts  of  organic 
acids  are  rarely  encountered  in  gastric  filtrates).  That  the  phloro- 
glucin-vanillin (Giinzburg's)  and  resorcin  (Boas')  are  the  most* 
reliable  tests  for  free  HCl  when  this  is  present  in  amounts  over  0.05 
per  mille — since  they  are  not  affected  by  any  of  the  other  constituents 
of  gastric  filtrates.  That  tropeolin  00  is  the  least  sensitive,  requiring 
0.3  or  more  per  mille  of  HCl  to  produce  the  reaction,  and  that  the 
color  obtained  must  be  differentiated  from  that  of  the  other  acids. 
And  lastly,  that  Congo  red  and  red  litmus  merely  denote  that  the 
filtrate  is  acid  in  reaction  without  specifying  whether  this  acid  is 
mineral  or  organic  in  nature. 

QUANTITATIVE  ESTIMATION  OF  HYDROCHLORIC 

ACID,  AND  TOTAL  ACIDITY. 

The  free  hydrochloric  acid  appears  in  the  gastric  contents  after 
all  basic  affinities  have  been  saturated.  During  the  early  process  of 
gastric  digestion  such  HCl  as  has  been  secreted  unites  with  the 
albuminoid  and  basic  substances  of  gastric  contents  and  is  present  in  a 
combined  state  with  them,  and  tests  for  the  free  acid  are  usuallv 
negative  or  the  estimations  are  very  low.  Therefore  it  is  that  the  mere 
presence  in  small  amounts  or  the  absence  of  free  HCl  does  not  permit 

12 
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us  to  infer  that  errors  of  this  secretion  exist,  unless  such  estimations 
are  made  from  contents  removed  at  the  height  of  gastric  digestion. 

In  stomach  contents  removed  at  this  time  so  much  basic  affinity 
may  exist  for  saturation  that  a  low  free  HCl  estimate  may  be  noted,  and 
then,  when  the  total  HCl — free  and  combined — is  estimated,  a  normal 
HCI  secretion  is  manifested.  On  the  other  hand,  these  basic  affinities  may 
be  so  slight  that  free  HCl  is  present  in  a  large  amount  at  an  early  period. 

In  the  normal  human  stomach  the  hydrochloric-enzymotic  secre- 
tion of  gastric  juice  is  usually  greater  in  amount  than  the  saturating  re- 
quirement of  the  proteid  contents.  That  is  to  say,  the  normal  stomach 
secretes  hydrochloric  acid  in  excess  of  the-amount  necessary  to  saturate 
even  a  mixed  meal.  This  provision  of  nature  insures  enough  gastric 
secretion  to  meet  the  demands  of  the  stomach  contents  to  the  very  cnr! 
of  gastric  digestion,  supplies  enough  free  HCl  to  stimulate  the  duodena! 
secretions  for  intestinal  digestion,  and  probably  also  to  mainta.in  the 
normal  pyloric  reflex  which  presides  over  the  opening  and  closing  of  the 
exit  for  foods.  A  mixed  meal  extracted  in  two  or  three  hours  may  sho^v 
a  low  free  liydrochloric  acid  content,  but  a  very  large  amount  of  acid 
combined  with  a  large  amount  of  proteid,  while  the  same  stomach  after 
a  simple  meal  extracted  in  one  hour  may  give  about  as  much  free  as 
combined  acid — because  of  the  relatively  lower  proteid  content  of  the 
Ewald  breakfast.  It  is  upon  the  acid  secretion  running  too  high  in 
amounts  (usually  represented  in  the  free  acid)  that  diagnoses  of  increased 
secretion  are  made,  and  for  this  reason  the  quantitative  estimations  of 
the  total  hydrochloric  acid  contained  (free  and  combined)  are  important. 

All  authorities  have  agreed  that  the  amount  of  hydrochloric 
acid  varies  between  0.1  and  0.22  per  cent.  Added  to  this  in  all  meals 
is  an  organic  acid  content  which  is  also  present  iii  both  free  and 
combined  states,  and  a  phosphoric  acid  content  which  is  represented 
by  acid  phosphates.  The  following  table  of  the  acid  from  an  Ewald 
meal  is  offered : — 

Hydrochloric  acid  |  Combined  (with  albuminoids,  basic  substances). 

(  l-'^^t'^    )  Free 
Organic  acid  -    Biitvric  ,-  ^.      J .      ,  ,    .^u    lu      •     -j     i.    •        i.^  x 

/    .     '.      \  Combined  (with  albuminoids,  basic  substances). 
\  Acetic    J 

Phosplioric  acid — combined  (with  albuminoids,  basic  substances). 

Topfer's  Method. — The  free  and  combined  hydrochloric  acid  and 
the  total  acidity  are  most  conveniently  estimated  by  this  method, 
which  is  both  simple  and  accurate  enough  for  ordinary  clinical  pur- 
poses. The  method  determines  the  acid  factors  separately  by  the  use 
of  three  different  indicators;  the  free  hydrochloric  acid  and  the  total 
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aciditv  arc  estimated  directlv.  and  the  combined  hydrochloric  acid 

^  «  « 

indirectly.     The  solutions  employed  are : — 

1.  A  0.5  per  cent,  alcoholic  solution  of  dimethylamidoazobenzoL 

2.  A  1  per  cent,  alcoholic  solution  of  phenolplithalein. 

3.  A  saturated  aqueous  solution  of  alizarin. 

4.  A  decinormal  solution  of  sodium  hvdrate. 

Xo.  1  is  used  to  estimate  the  amount  of  free  HCl ;  No.  2  the  total 
acidity  (free  and  combined  mineral  and  organic  acids)  ;  No,  3  the 
amount  of  free  HCl,  free  and  combined  organic  acids  and  phosphates 
— all  acidities  excepting  the  combined  HCl  which  is  figured  in  amounts 
from  the  result  noted  by  that  obtained  with  No.  2;  and  No.  4  is  a 
standard  alkaline  solution  used  to  neutralize  the  gastric  filtrate. 

The  author's  technique  of  procedure  is  as  follows :  5  or  10  cubic 
centimeters  (preferably  10)  of  gastric  filtrate  are  placed  in  a  porcelain 
dish  9  centimeters  in  diamefer.  Into  this  are  put  two  drops  of  the 
dimethylamidoazobenzol  solution  which  causes  the  fihratc  to  turn  a  red 
color  in  the  presence  of  free  HCl.  Titration  with  the  decinonnal  lye 
solution  is  now  carried  on  until  the  reddish  tone  disappears  and  gives 
place  to  a  canary-yellow  (Plate  31,  Fig.  1).  The  end  reaction  is  a 
yellow  tinged  with  green  and  not  a  yellow  wherein  some  of  the  lurking 
red  tone  is  evident.  The  quantity  of  alkaline  solution  used  is  now 
noted,  and.  with  the  subsequent  analyses,  figured  as  below.  The  next 
step  is  to  estimate  the  total  acidity.  For  this,  the  same  filtrate  can 
be  used,  or  a  new  portion  employed.  One  or  two  drops  of  phenol- 
phthalein  solution  is  now  added  (which  does  not  change  the  color), 
and  titration  is  continued  until  a  permanent  pink  is  obtained  (Plate  31, 
Fig.  2).  Care  must  be  taken  that  the  end  reaction  of  this  is  carefully 
performed.  The  term  "permanent  pink"  means  the  point  at  which  the 
addition  of  an  extra  drop  of  lye  solution  does  not  deepen  the  red  color 
of  the  solution  as  a  whole,  and  not  the  first  permanent  pink  tint  that  the 
entire  filtrate  assumes  before  the  end  reaction  is  reached  or  the  red  cr)l()r 
surrounding  the  drop  of  lye  solution  before  it  is  mixed  with  the  filtrate. 
To  properly  gauge  this  it  is  wise  to  let  the  last  drops  of  the  burette  solu- 
tion fall  upon  the  side  of  the  dish  or  add  them  to  the  filtrate  by  means 
of  a  glass  rod.  The  quantity  of  lye  solution  employed  is  now  noted  and 
added  to  the  amount  employed  to  neutralize  the  free  HCl — to  give  the 
total  acidity — or,  if  a  second  quantity  of  fihrate  has  been  user!,  the  total 
amount  that  was  used. 

The  next  step  is  to  estimate  the  quantity  of  combined  hydro- 
chloric acid.  For  this  a  new  portion  of  filtrate  is  necessary,  to  which 
three  or  four  drops  of  the  alizarin  solution  are  added — the  reagent 
being  a  dark-brown  solution,  usually  changes  the  filtrate  slightly  to  that 
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color.  Titration  is  now  carried  on  through  the  free  HCl,  the  free  and 
conibined  organic  acids,  and  the  acid  phosphate.  As  this  proceeds,  filtrates 
from  diflFerent  stomachs  differ  in  the  play  of  color  observed.  Some 
will  pass  through  a  reddish  stage,  some  through  a  burnt  carmine,  and 
others  again  through  a  purple  lake.  The  end  reaction  is  always  the  first 
appearance  of  a  pure  violet  color  (Plate  31,  Fig.  3).  The  amount  of 
alkaline  solution  employed  to  obtain  the  purple,  subtracted  from  the 
amount  employed  to  neutralize  the  total  acidity  in  the  second  instance, 
will  represent  the  amount  of  combined  hydrochloric  acid  the  filtrate 
contains,  and  this  estimation  added  to  that  of  the  free  HQ  gives  the 
total  hydrochloric  acid  content.  These  estimations  can  be  made  in  another 
order — that  is,  first  the  total  acidity,  then  the  free  HCl,  and  lastly  the 
combined  HCl.  The  first  routine  I  have  outlined  is  the  better,  however, 
since  in  the  latter  way  three  separate  portions  of  filtrate  are  necessar>'. 
and  the  test-meal  return  when  filtered  may  be  too  small  in  amount  to 
permit  of  complete  analyses  by  the  latter  method. 

A  liter  of  normal  solution  of  hydrochloric  acid  contains  36.5 
grams  of  hydrochloric  acid,  and  thus  each  cubic  centimeter  of  decinormal 
solution  of  sodium  hydrate  would  correspond  to  0.00365  of  hydrochloric 
acid  (remembered  by  365  being  the  number  of  days  in  a  year).  It  is 
required  to  figure  from  the  number  of  cubic  centimeters  of  lye  solution 
used  to  neutralize  the  5  or  10  cubic  centimeters  of  the  filtrate  the 
corresponding  amount  that  is  represented  in  100  cubic  centimeters  of 
each — that  is,  20  or  10  times  the  amount  of  filtrate  and  alkaline  solution, 
and  thus  the  quantity  of  lye  solution  employed  must  be  multiplied  by 
these  latter  figures.  For  instance,  assuming  that  10  cubic  centimeters 
of  filtrate  are  employed,  to  which  3  cubic  centimeters  of  lye  solution 
represent  the  free  HCl.  7  cubic  centimeters  the  total  acidity,  and  4  cubic 
centimeters  the  alizarin  reaction,  the  result  in  hundreds  would  then  be 
the  following: — 

Free  hydrochloric  acid 30  degrees 

Combined  hydrochloric  acid 30  degrees 

Total  HCl   60  degrees 

Total  acidity  70  degrees 

If  instead  of  degrees  we  wish  to  represent  the  quantities  in  per- 
centage, the  figures  thus  obtained  are  multiplied  by  0.00365.  Taking 
the  above  for  example,  the  total  HCl  of  60  multiplied  by  0.00365  =  0.219 
per  cent,  of  physiologically  active  hydrochloric  acid. 

For  these  examinations  a  graduate  of  small  size,  preferably  the 
cylinder  form  of  10  cubic  centimeter  capacity,  or  a  volumetric  pipette 
graduated  in  like  amounts,  is  required  to  measure  the  filtrate,  and  some 
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form  of  a  burette  to  measure  the  quantity  of  lye  solution  delivered  into 
it.  Among  the  latter  named  apparatus  employed,  the  hand  or  stand 
burette  of  10  cubic  centimeter  capacity  answers  well.  Care  must  be  exer- 
cised with  the  hand  burette  that  the  finger  holding  the  contents  in  the  tube 
is  dry  or  the  lye  solution  cannot  be  delivered  steadily.  The  objection  to 
the  small-sized  stand  burette  is  that  a  funnel  is  required  to  fill  it,  and,  as 
it  is  desirable  not  to  permit  too  much  contact  of  air  with  the  caustic  soda 
solution  (soda  carbonate  forms),  the  use  of  the  automatic  form  is  an 
advantage  when  many  estimations  are  being  made. 

In  the  past  years  a  number  of  other  methods  for  estimating  hydro- 
chloric acid  in  test-meals  have  been  advanced. 
Among  these  may  be  mentioned  the  method  of 
Martius  and  Liittke*,  Leo^,  H aye m- Winter", 
and  others.  All  of  these  require  a  greater  ex- 
penditure of  time  and  a  more  complete  labora- 
tory oiitht,  and  are  rarely  necessary.  Still, 
when  hydrochloric  acid  is  present  in  very  small 
amounts  or  absent  by  the  usual  tests,  the 
method  of  Martius  and  Luttke  or  Hayem- 
Winter  would  be  of  value  since  at  these  times 
doubt  may  exist  in  the  obtaining  of  the  biuret- 
test  for  the  peptones.  Of  the  two,  I  prefer 
the  Hayem-Winter  method,  which  in  my 
hands  has  been  successful  in  detecting  the 
presence  of  secreted  chlorine  in  considerable 
amounts  in  many  cases  which  have  been  pre- 
viously diagnosed  as  "achylia  gastrica."  This 
is  particularly  interesting  when  one  considers 
that  such  a  complicated  procedure  is  apt  not  to 
be  exact,  and  even  that  the  addition  of  heat  is 
liable  to  decompose  the  ammonium  chloride 
present  in  gastric  contents  and  form  free 
hydrochloric  acid.  I  believe  that  there  are  Fig  36,— Automatic  burette. 
■     ^  r      ,        ■■,,.        .,  Squibb  s  latest  form, 

mstances  of  a  low  hydrochloric  acid  secretion 

wherein  its  very  small  amounts  under  certain  conditions  (of  gastric 
fermentation  possibly)  cause  an  intimate  union  with  the  organic  sub- 
stances, and  that  these  are  not  detected  by  the  Topfer  reagents  and  too 
indistinctly  so  for  practical  deduction  by  the  biuret  reagent. 

Hayem-Winter  Method.— By  the  method  of  Hayem  and  Winter, 
the  chlorine,  which  in  gastric  contents  is  partly  fixed  by  combination 
with  bases  as  salts  and  partly  present  as  hydrochloric  acid,  is 
determined  in  two  separate  estimations.     In  the  first,  all  the  chlorine 
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is  fixed  by  the  addition  of  sodium  bicarbonate  and  is  then  measured; 
in  the  second,  the  addition  of  sodium  bicarbonate  is  omitted  so  that 
in  the  process  the  chlorine  of  hydrochloric  acid  escapes  and  only  the 
originally  fixed  chlorine  is  determined.  The  difference  between  these 
two  results  gives  the  quantity  of  chlorine  present  as  hydrochloric 
acid,  including  both  the  free  and  the  organically  combined.  It  will 
be  noticed  that  the  author  mentions  but  two  steps  in  the  procedure, 
while  that  of  the  complete  method  as  advanced  by  Hayem  and  Winter 
has  three.  My  reason  for  this  is,  that  I  have  found  that  the  method 
for  estimating  the  amount  of  free  HCl  is  not  to  be  relied  upon,  and 
for  qualitative  analysis  the  Gunzburg  test  is  more  satisfactory.  What 
concerns  us  particularly  is,  has  hydrochloric  acid  been  secreted,  and 
if  so,  in  what  amounts?  Therefore,  only  the  first  and  last  steps  are 
of  importance.     This  method  is  conducted  as  follows : — 

1.  Total  Chlorine  (fixed  and  hydrochloric  acid), — Accurately  meas- 
ure 5  cubic  centimeters  of  the  gastric  filtrate  into  a  small  porcelain 
dish  and  add  about  2  cubic  centimeters  of  a  solution  of  sodium  bicar- 
bonate (enough  to  more  than  neutralize  any  acidity).  Evaporate  to 
dryness,  preferably  on  a  water  bath,  and  thoroughly  ignite  over  a  free 
flame  avoiding  heat  that  will  produce  more  than  a  very  dull  redness. 
When  cool,  extract  with  boiling  hot  water,  slightly  acidifying  with 
nitric  acid,  and  filter,  repeating  the  process  till  the  filtrate  is  free  from 
chlorine  (no  turbidity  when  a  drop  of  silver  nitrate  solution  and  nitric 
acid  are  added  to  a  half  inch  of  the  filtrate  in  a  test-tube).  To  the 
filtrate  washings,  which  should  be  clear  and  colorless,  add  an  exces.« 
of  calcium  carbonate  and  heat  the  mixture  to  drive  off  free  carbon 
dioxide.  About  2  cubic  centimeters  of  a  3-per-cent.  potassium  chro- 
mate  solution  are  added  and  the  mixture  titrated  with  decinormal 
silver  nitrate  until  a  faint  but  permanent  red  coloration  is  produced. 
The  number  of  cubic  centimeters  of  silver  nitrate  solution  used 
multiplied  by  20  gives  the  degrees  of  the  total  chlorine  present 
(expressed  in  terms  of  acidity). 

2.  FiA'cd  Chlorine. — Proceed  as  in  (1)  omitting  the  addition  of 
sodium  bicarbonate.  The  number  of  cubic  centimeters  of  silver  nitrate 
employed  in  the  titration  multiplied  by  20  gives  the  degrees  of  the 
fixed  chlorine  present  (expressed  in  terms  of  acidity). 

The  chlorine  present  as  hydrochloric  acid  is  found  by  subtracting  2 
from  1.  The  difference  is  the  hydrochloric  acid  expressed  in  degrees  of 
acidity.  This  is  the  total  quantity  of  hydrochloric  acid  as  such  in  the 
gastric  contents,  and  accordingly  represents  what  has  been  secreted  by 
the  stomach. 

Considering  now,  as  Kossler"  has  suggested,  that  by  this  method  less 
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chlorine  is  to  be  found  in  the  residue  than  was  originally  present  in  the 
gastric  contents,  then  the  instances  in  which  I  have  obtained  differences  in 
results  between  1  and  2 — and  particularly  when  the  gastric  proenzymes 
are  also  present — must  mean  gastric  juice  secretion,  even  if  the  simpler 
method  gives  negative  results  in  the  hydrochloric  acid  estimations. 

For  quick  clinical  work,  such  as  may  be  desirable  in  dispensary  prac- 
tice in  the  average  case,  the  so-called  "acidometer"  may  be  used  .  for 
estimating  the  amounts  of  free  hydrochloric  acid  and  total  acidity — 
but  not  the  combined  or  the  total  HCl.  The  use  of  this  graduated 
cylinder  is  also  of  value  when  only  small  amounts 
of  filtrate  are  obtained  so  that  dilution  of  it  with 
distilled  water  may  be  necessary  to  make  the  quan- 
tity of  fluid  large  enough  for  estimation.  Patterned 
after  the  Citron  instrument,  Raue^  has  devised  an 
instrument  which  possesses  the  advantage  of  having 
a  stand  and  fewer  graduations.  The  method  of 
procedure  is  as  follows : — 

The  acidometer  is  filled  with  gastric  filtrate  to 
S,  a  drop  of  dimethylamidoazobenzol  solution  and 
decinormal  solution  of  soda  hydrate  added  until  the 
end  reaction  of  the  free  acid  is  obtained  (yellow). 
Now  read  oflF  the  amount  of  alkaline  solution  used 
by  consulting  the  graduations,  and  the  amount 
multiplied  by  20  represents  the  free  HCl  content. 
The  next  step  is  to  add  a  drop  of  phenolphthalein 
and  continue  dropping  the  lye  solution  until  the  end 
reaction  of  this  is  reached  (permanent  pink)  ;  the 
amount  used  is  now  noted,  and  multiplied  by  20  to  '^^  Raue!^  ^^ 

obtain  the  total  acidity.     Agitation  of  the  tube  is 

necessary  after  each  few  drops  of  lye  solution  are  added.  As  S  marks 
5  cubic  centimeters,  if  only  2  cubic  centimeters  of  gastric  filtrate  are  used 
and  water  to  the  mark  is  added,  the  results  are  multiplied  by  50  instead 
of  20.    At  these  times  the  depths  of  colors  will  be  correspondingly  lighter. 

The  clinical  significance  of  hydrochloric  acid  estimations,  as  well 
as  the  following  in  this  chapter,  will  be  found  in  connection  with  the 
various  gastric  disorders. 


ORGANIC  ACIDS. 

The  organic  acids  found  in  the  stomach  are  lactic,  butyric,  and 
acetic;  the  latter  two,  representing  the  volatile  fatty  acids.  Two 
kinds  of  lactic  acid  are  found  in  the  stomach — that  formed  as  a  product 
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of  fermentation  of  the  carbohydrates  under  the  action  of  bacteria 
(ethylidene),  and  sarcolactic  acid  which  is  ingested  with  the  meats. 
As  only  the  fermentative  lactic  acid-r-that  formed  in  the  stomach- 
possesses  special  interest  in  the  diagnostic  way,  only  this  will  be 
considered. 

Lactic  Acid. — Boas'  researches  have  shown  tiiat  under  normal 
conditions  the  amount  of  lactic  acid  formed  during  the  process  of 
digestion  is  not  present  in  easily  recognizable  amounts,  and  that  cer- 
tain breads  and  meat  foods  can  introduce  it  from  without.  There- 
fore it  is  essential,  when  the  acid  is  found  present  in  the  stomach, 
that  a  test-meal  be  employed  which  is  lactic  acid  free.  For  this 
purpose  he  has  advanced  the  lactic-acid-free  meal  (described  in  Chap- 
ter VI),  given  in  the  morning  after  a  thorough  lavage  the  evening 
before.  In  the  average  case,  small  amounts  of  lactic  acid  formed  after 
the  Ewald  test-breakfast  may  usually  be  disregarded,  but  when  this 
is  present  in  easily  recognized  amounts  the  Boas  meal  should  always 
be  employed  since  at  these  times  the  acid  is  usually  of  pathological 
significance.  This  is  seen  in  stagnant  conditions  of  the  stomach  and 
when  the  gastric  juice  secretion  is  very  low  or  absent.  Hence,  it  is 
commonly  observed  in  gastric  carcinoma,  motor  insufficiency,  and 
also  in  the  benign  pyloric  stenoses  when  these  cause  a  marked  degree 
of  obstruction  (although  some  lactic  acid  may  be  found  in  those  few 
instances  of  normal  stomachs  which  have  always  been  anachlorhydric). 
It  is  a  particularly  common  finding  in  gastric  cancer,  and  in  early  stages 
of  this  disease  its  occurrence  with  a  diminution  of  the  gastric  juice  secre- 
tion (represented  as  HCl)  is  of  much  value  in  making  an  early  diagnosis. 
It  must  always  be  remembered  that  in  cancer,  lactic  acid  only  appears 
because  of  the  dual  conditions  of  disappearance  of  secretory  function,  and 
motor  failure — the  latter  either  because  of  pyloric  obstruction,  or  atony, 
or  both  together.  Therefore,  should  the  cancer  be  under  an  ulcer,  or 
mostly  extra  gastric  in  location,  it  may  not  be  a  feature  in  the  contents 
until  very  late,  and  even  then  in  some  cases  not  at  all.  Since  it  is  present 
normally  in  the  test  breakfast  and  in  the  mixed  meal  (because  of  the 
meat)  it  is  a  common  finding  in  small  quantities,  and  in  my  experience,  in 
primary  atony  and  chronic  gastritis  often  in  fairly  large  amounts. 
Quantitative  tests  for  lactic  acid  are  rarely  necessary.  It  is  sufficient 
for  practical  purposes  to  remember  that  when  the  chemical  reactions  for 
it  are  conclusive,  lactic  acid  is  present  in  amounts  of  1  pro  mille  or  over, 
and  that  such  is  of  patliological  moment. 

Uffelmann's  Test. — In  my  hands  the  Uffelmann  test  is  the  least 
reliable  of  all  clinically  employed  methods,  because — even  with 
the  intervention  of  ether — as  much  as  1  per  cent,  of  lactic  acid  may 
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not  give  the  reaction,  and  that  hydrochloric  and  butyric  acids  and 
phosphates  (commonly  present  in  test-meals)  and  alcohol  give  some- 
what the  same  reaction  as  lactic  acid.  Thus,  when  in  doubt,  no 
reliance  should  be  placed  upon  results  observed,  unless  at  least  extrac- 
tion by  ether  has  first  been  performed. 

To  this  end  the  gastric  filtrate  is  first  tested  with  Congo-red  to 
note  whether  it  is  acid  or  not.  If  the  reaction  is  negative,  dilute  hydro- 
chloric acid  i^  added  until  the. Congo  test  is  just  positive.  The  object 
of  this,  as  Simon  has  shown,  is,  that  if  lactic  acid  is  not  present  in  a 
free  state,  but  in  combination  with  albumin,  the  HCl  is  necessary  to 
free  it  or  it  will  not  be  extracted  by  the  ether.  Five  or  10  cubic  centi- 
meters of  filtrate  are  extracted  with  about  ten  times  the  quantity  of 
neutral  sulphuric  ether  (in  a  separating-bottle)  for  about  20  minutes. 
In  a  short  time  the  ether  extract  is  separated  and  evaporated  on  a 
water  bath.  The  residue  is  now  diluted  with  distilled  water  up  to 
the  original  amount  of  filtrate  employed,  and  this  is  added  to  the 
reagent.  It  is  best  to  add  the  aqueous  solution  cautiously  in  lots  of 
about  1  cubic  centimeter  so  that  it  remains  at  the  top  of  the  reagent ; 
in  this  way  a  fair  idea  of  the  amount  of  lactic  acid  may  be  gained. 

The  testing  solution  (always  freshly  made)  consists  of  a  test- 
tube  almost  filled  with  a  2-per-cent.  aqueous  solution  of  carbolic  acid, 
to  which  a  drop  or  two  of  ferric  chloride  solution  had  been  added. 
The  completed  reagent  has  an  amethyst-blue  color  the  depth  of  which 
depends  upon  the  amount  of  iron  solution  added  (this  color  should 
not  be  deeper  than  a  plainly  evident  amethyst-blue).  To  this,  the 
filtrate  extract  described  above  or  the  unevaporated  ether  described 
below  is  added,  and  in  the  presence  of  1  or  more  per  cent,  of  lactic 
acid,  a  canary-yellow  color  is  obtained  (Plate  32,  Fig.  1). 

Instead  of  evaporating  the  ether  as  above  described,  the  ethereal 
extract  may  be  added  directly.  For  this  purpose  the  employment  of 
the  Strauss  separating  bottle  is  handy  and  permits  of  roughly  deter- 
mining the  amount  of  lactic  acid  present.  Into  the  instrument  shown 
here,  5  cubic  centimeters  of  the  filtrate  are  placed  and  ether  added  to 
the  25  cubic  centimeter  mark,  and,  after  shaking  thoroughly,  the  appara- 
tus is  held  upright  until  the  ether  separates,  the  cock  is  then  opened  and 
the  gastric  filtrate  permitted  to  run  out  until  the  lower  ether  line  reaches 
the  5  cubic  centimeter  mark.  The  20  cubic  centimeters  of  ethereal  ex- 
tract remaining  in  the  separating  bottle  can  be  used  for  the  Uffelmann 
test  either  by  first  evaporating  to  5  cubic  centimeters,  or  in  its  entire 
quantity.  Evaporation  is  easily  accomplished  by  running  the  contents  of 
the  bottle  into  a  test  tube  which  is  placed  in  a  glass  of  hot  water.  Partial 
evaporation  is  always  preferable  to  employing  the  entire  amount. 
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Strauss'  Method. — Ordinarily,  only  large  amounts  of  lactic  acid  are 
important  from  a  diagnostic  standpoint.  Therefore,  the  method  sug- 
gested by  Fleischer  and  perfected  by  Strauss  is  most  practical  and  quick 
to  perform.  For  this,  a  Strauss  separating  apparatus  is  filled  with  gastric 
juice  to  the  mark  5,  when  ether  (free  from  alcohol)  is  added  to  the 
25  c.c.  line.  After  shaking  thoroughly,  the  separated  gastric  filtrate  is 
allowed  to  run  out  until  the  lower  level  of  the  ether  extract'  is  at  the 
5  c.c.  mark  by  opening  the  stop-cock  below.     Distilled  water  is  now 

added  from  above  to  the  25  c.c.  mark,  and  the 
.  mixture  treated  with  2  drops  of  the  officinal  tincture 
of  ferric  chloride  diluted  in  the  proportion  of  1  to 
10.  Upon  shaking,  if  more  than  1  pro  mille  of 
lactic  acid  is  present,  an  intensely  green  color  is 
obtained,  and  a  lighter  green  if  there  be  less  lactic 
acid  than  this.  The  author  advises  the  use  of  this 
method  as  a  routine  in  clinical  work,  for  by  it,  not 
only  can  we  be  sure  that  we  are  dealing  with  lactic 
acid,  but  the  amounts  of  it  can  be  estimated  closelv 
enough  for  clinical  purposes. 

KcUing's    Test.— To    Kellingio    belongs    the 
credit  of  advancing  the  most  delicate  and  also  the 
simplest  test  for  lactic  acid  in  gastric  filtrates.    As 
advanced  by  this  observer,  the  gastric  filtrate  is 
diluted    (in  a  test  tube)   ten  or  twenty  times  its 
volume  with  water,  and  this  is  treated  with  one  or 
two  drops  of  a  5-per-cent.  ferric  chloride  solution. 
As  in  the  Strauss  method   (which  was  advanced 
Fig.  38.— Strauss  sep-  after  Kelling*s,  but  which  employs  an  ethereal  ex- 
making  qu^ick^quantita-  tract)  a  greenish  color  with  transmitted  light  shows 
tive  estimations  of  lac-  the  presence  of  lactic  acid.    This  test  will  react  to 

lactic  acid  in  dilutions  of  1:10,000  to  1:13,000. 
Simon  11  has  modified  this  test  by  adding  the  gastric  contents  to  the  dilute 
iron  solution,  and  employing  a  control  to  observe  the  color  change.  The 
test  is  carried  out  as  follows :  In  a  test  tube  of  distilled  water  one  or  two 
drops  of  ferric  chloride  solution  is  added,  so  as  to  barely  color  the  water. 
One-half  of  this  is  poured  into  another  test  tube  of  the  same  caliber 
and  serves  as  a  control.  A  small  amount  of  gastric  filtrate  is  added 
to  one  of  the  test  tubes,  when  in  the  presence  of  lactic  acid  a 
distinct  yellow  color  develops  at  once,  which  appears  more  marked 
wlien  compared  with  the  control  (Plate  32,  Fig.  2).  This  change  of  color 
can  usually  be  observed  by  transmitted  light,  but  when  in  doubt  is 
best   seen  by  taking  the  tubes  into  a   strong  light  and  looking  down 
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Fig.  1.— Uffelnun's  test  (or  lactic  acid. 

Fig.  Z — Kelling's    test    for    lactic    acid.      (Simon's    modification.) 
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through  the  solution,  when  a  positive  reaction  will  be  noted  as  a 
darker  brown  than  the  control.  In  experimenting  with  this  method 
with  filtrates  containing  different  percentages  of  lactic  acid,  I  have 
observed  that  with  3  cubic  centimeter  quantities  of  filtrates  contain- 
ing respectively  %,  1,  and  4  per  cent,  of  lactic  acid  the  same  depth 
of  yellow  is  always  produced  in  15  cubic  centimeters  of  water  and 
one  drop  of  iron  solution;  therefore  in  these  percentages  the  depth  of 
color  observed  cannot  be  employed  to  note  the  percentage  of  lactic 
acid  present.  On  the  other  hand,  to  show  the  delicacy  of  the  test,  a 
definite  reaction  can  be  produced  with  3  cubic  centimeters  of  filtrate 
containing  only  .0015  per  cent,  of  lactic  acid.  From  the  latter  it  will 
be  observed  that  in  a  positive  reaction  with  3  cubic  centimeters  of 
filtrate  in  15  cubic  centimeters  of  water  (making  up  the  reagent),  at 
least  .0015  per  cent,  of  free  lactic  acid  is  present,  and  as  less  gastric 
filtrate  is  employed  in  successive  tests  a  fair  idea  of  percentage  is 
obtained.  As  an  instance,  a  definite  reaction  is  just  about  procured  in 
the  above  mentioned  amount  of  reagent,  by  3  drops  of  a  1-per-cent., 
2  drops  of  a  2-per-cent.,  or  1  drop  of  a  3-per-cent.  solution  of  lactic 
acid. 

Gastric  filtrate  containing  more  than  3  per  cent,  of  lactic  acid  can 
be  diluted  with  water  and  the  result  figured  accordingly.  It  must 
finally  be  mentioned  that  in  this  rough  method  of  estimating  per- 
centages, not  the  definite  yellow  color  produced  in  the  perfect  reaction 
is  considered,  but  only  a  yellow  which  is  distinct  enough  from  the 
control  that  when  the  tube  is  shaken  it  is  plainly  noticeable. 

Boas'  Rapid  Method  for  Quantitative  Estimation  of  Lactic  Acid. — 
This  method  possesses  an  advantage  over  the  more  complex  one  ad- 
vanced by  the  same  author^^^  j^  that  it  takes  less  time,  does  not 
require  the  various  reagents  necessary  in  the  longer  method,  and  is 
sufficiently  accurate  for  clinical  purposes.  Ten  cubic  centimeters  of 
gastric  filtrate  in  a  test  tube  is  treated  with  a  few  drops  of  dilute 
sulphuric  acid  and  heated  and  filtered  to  remove  the  albumin.  The 
filtrate  is  evaporated  to  a  syrup  on  a  water  bath,  water  added  to  the 
original  amount,  and  this  is  again  evaporated  to  a  small  volume  to 
remove  the  fatty  acids.  The  lactic  acid  remaining  is  now  extracted 
with  200  cubic  centimeters  of  ether,  the  ether  is  evaporated,  the  resi- 
due taken  up  with  water,  and  titrated  with  a  %o  normal  solution  of 
sodium  hydrate,  using  phenolphthalein  as  an  indicator.  As  40  parts 
by  weight  of  sodium  hydrate  combine  with  90  parts  by  weight  of  lactic 
acid,  and  as  1  cubic  centimeter  of  %o  normal  solution  of  sodium 
hydrate  contains  0.004  gram  of  sodium  hydrate,  the  corresponding  amount 
of  lactic  acid  is  found  from  the  equation : — 
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40.90:0.004:x:40;  x  =  0.360;  x0.009. 

or  1  cubic  centimeter  of  one  tenth  normal  solution  of  sodium 

hydrate  corresponds  to  0.009  of  la^ic  acid. 

By  multiplying  the  amount  of  cubic  centimeters  of  lye  solution 
used  by  this  figure,  the  amount  of  lactic  acid  present  in  10  cubic  cen- 
timeters of  gastric  filtrate  is  ascertained  and  the  result  multiplied  by 
10  indicates  the  percentage.  In  this  method,  a  part  of  the  lactic  acid 
escapes  with  the  heating  and  evaporation  and  thus  the  figure  obtained 
is  usually  slightly  short  of  the  actual  amount  the  gastric  contents 
originally  contained. 

VOLATILE  FATTY  ACIDS. 

When  much  milk,  butter,  or  carbohydrates  are  ingested,  fatty 
acids  may  be  formed  in  small  amounts  in  the  normal  stomach,  and  it 
is  not  uncommon  in  patients  convalescing  from  febrile  disease  who 
are  partaking  heavily  of  these  foods  in  fluid  form  to  present  small 
amounts  of  fatty  acids  in  stomach  contents,  which  acids  disappear 
when  the  recovery  is  more  advanced  and  a  mixed  diet  has  been 
resumed.  In  amounts  difficult  to  ascertain,  the  fatty  acids  (the  same 
as  lactic  acid)  may  be  present  in  contents  from  normal  stomachs,  but 
when  plainly  evident,  some  pathological  condition  of  the  stomach  is 
usually  present.  Among  the  conditions  in  which  this  is  so,  are  states 
of  excessive  gastric  juice  secretion,  atony,  chronic  gastritis,  and  in  benign 
stenoses  of  the  pylorus  where  HCl  secretion  is  present.  In  cancer, 
fatty  acids  may  exist  with  lactic  acid,  the  latter,  as  Fliigge  has  shown, 
probably  being  derived  from  butyric  acid  as  well  as  being  a  direct 
product  of  the  fermentation.  In  early  cancer,  the  fatty  acids  may  be 
present  to  a  greater  extent  than  lactic  acid.  Acetic  acid  fermentation 
is  common  in  alcohol  drinkers,  but  may  be  formed  by  the  action  of 
yeast  upon  sugar.  Excepting  in  alcoholics,  butyric  acid  fermentation 
is  more  common  than  acetic.  The  presence  of  the  volatile  fatty  acids 
in  increased  amounts  can  easily  be  tested  for  by  gently  heating  about 
10  cubic  centimeters  of  gastric  filtrate  in  a  test  tube  over  the  top  of 
which  is  placed  a  strip  of  blue  litmus  paper  which  turns  red  while  on 
the  tube,  and  in  a  short  time  returns  to  a  blue  color  again  when  the 
filtrate  becomes  cold  or  if  the  paper  is  taken  away.  A  quantitative 
estimation  of  the  amount  of  fatty  acids  can  be  determined  by  obtaining 
the  acidity  of  10  cubic  centimeters  of  gastric  filtrate.  Another  10  cubic 
centimeters  are  evaporated  to  a  syrup  (during  which  the  fatty  acids 
volatilize),  water  is  then  added  to  a  10-cubic-centimeter  total,  and 
similarly  titrated.  The  diflference  in  acidity  between  the  two  represents 
the  amount  of  fatty  acids  present. 
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Butyric  Acid  Tests. — Butyric  acid,  in  even  slight  amounts,  can 
usually  be  recc^nized  by  its  odor  alone,  which  is  that  of  rancid  butter. 
When  acetic  add  is  mixed  with  it,  this  odor  is  somewhat  masked  and 
the  following  tests  may  be  utilized : — 

Ten  cubic  centimeters  of  gastric  filtrate  are  extracted  with  50 
cubic  centimeters  of  ether.  This  is  evaporated  and  the  residue  treated 
with  about  2  cubic  centimeters  of  water.  If  a  few  crystals  of  calcium 
chloride  are  added,  a  separation  of  butyric  acid  takes  place  in  the  form 
of  small  fat  globules,  which  have  the  characteristic  odor  of  the  acid ; 
or  the  dry  residue  of  the  ethereal  extract  may  be  treated  with  a  little 
sulphuric  add  and  alcohol  which,  causes  ethyl  butyrate  to  form,  and 
this  can  easily  be  recognized  by  its  distinct  pineapple  odor. 

Acetic  Add  Tests. — Acetic  acid  is  recognized  by  its  pungent  odor, 
which  is  that  of  vinegar.  Ten  cubic  centimeters  of  gastric  filtrate  are 
extracted  with  ether,  the  residue  dissolved  in  a  little  water,  and 
neutralized  with  a  solution  of  sodium  carbonate  (sodium  acetate  being 
formed).  To  this  is  now  added  a  drop  or  two  of  very  dilute  ferric 
chloride  solution,  when  a  deep-red  color  results.  Furthermore,  silver 
nitrate  produces  a  precipitate  which  is  soluble  in  hot  water.  Another 
test  is  to  add  to  the  evaporated  ethereal  extract  dissolved  in  a  little 
water  and  neutralized  with  a  solution  of  sodium  carbonate,  a  few  drops 
of  sulphuric  acid  and  alcohol,  after  which  the  characteristic  odor  can  be 
observed  on  heating. 

BLOOD  IN  GASTRIC  CONTENTS. 

The  presence  of  blood  in  gastric  contents  is  recognized  without 
difficulty  by  its  bright-red  color  when  fresh,  and  its  dark-brown  or 
blackish  color  when  altered  by  the  gastric  juice.  There  are  filtrates 
in  which  the  blood  is  too  small  in  amount  to  be  recognized  by  the 
eye,  or  changed  to  such  an  extent  that  on  macroscopic  examination 
doubt  exists  as  to  its  presence,  and  lastly,  there  is  the  important  form  in 
which  blood  may  be  present  and  no  color  is  imparted — namely,  the  so- 
called  "occult  blood."  In  these  latter  instances,  chemical  tests  for  the 
presence  of  blood  are  important,  because  of  the  doubts  (above  men« 
tioned)  in  the  macroscopic  examination,  the  fact  that  it  is  unsatis- 
factory to  microscopically  search  for  blood  corpuscles  in  the  amylum 
of  test-meals,  and  the  fact  that  the  red  corpuscles  may  have  been 
dissolved  and  thus  not  be  recognizable. 

Blood  in  the  stomach  contents  is  found  particularly  in  gastric 
cancer  and  ulcer.  It  may  occasionally  be  present  in  benign  stenoses 
of  the  pylorus,  and  less  often  in  chronic  gastritis  (from  the  "catarrhal 
ulcers").     It  may  be  present  in  small  amounts  in  acute  gastritis  (par- 
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ticularly  the  toxic  types),  and  rarely  in  phlegmonous  gastritis.  It  is 
not  uncommonly  found  in  gastric  sarcoma  of  a  primary  nature,  but 
not  in  multiple  sarcomata  in  which  the  stomach  walls  are  secondarily 
involved.  I  have  observed  it  in  small  amounts  in  a  few  cases  of 
primary  gastric  atony,  and  once  in  injury  to.  the  epigastrium.  Among 
the  other  conditions  in  which  it  may  be  present  in  the  stomach,  is  in 
traumatism  from  the  expression  method  of  extracting  test-meals;  when 
swallowed  from  the  nose,  lungs,  or  esophagus;  from  rupture  of  an 
aneurism  into  the  gullet  or  stomach ;  in  the  passive  congestions  due  to 
heart  or  lung  disease,  or  obstructive  states  of  the  portal  circulation ;  in 
the  severe  anemias,  hemophilia,  scurvy,  purpura  hemorrhagica,  and 
vicarious  menstruation;  in  Hodgkin's  disease,  and  in  the  infectious 
diseases — such  as  typhus,  yellow,  malarial  or  relapsing  fevers,  malig- 
nant small-pox,  hemorrhagic  scarlet  fever,  etc. 

General  Extraction  of  the  Hemoglobin  Present. — Before  begin- 
ning a  consideration  of  the  various  chemical  tests  for  blood  in  gastric 
filtrates  (as  well  as  in  feces),  it  is  important  that  the  blood  constituent 
be  extracted.  For  this  purpose  a  method  of  extraction  which  will 
serve  for  all  of  the  various  chemical  tests  is  desirable  instead  of  the 
different  methods  given  in  the  routine  of  the  various  tests  as  they  were 
originally  advanced.  A  method  I  have  found  satisfactory  for  gastric 
filtrate  and  feces  is  the  following:  As  much  of  the  gastric  filtrate 
as  is  on  hand,  or  about  one-half  a  test-tubeful  of  a  watery  solution  of 
feces,  is  treated  with  one-third  its  volume  of  glacial  acetic  acid,  and 
one-half  its  volume  of  ether.  The  mixture  is  thoroughly  shaken  and 
allowed  to  stand  for  fifteen  minutes,  or  until  separation  is  complete. 
Should  this  be  tardy  the  addition  of  a  few  drops  of  ethyl  alcohol  will 
hasten  it  and  a  short  centrifuging  also  helps  materially  in  the  separation. 
When  the  ether  has  separated,  dissolved  in  it  will  be  the  hemoglobin 
from  the  blood  present,  and  this  is  tested  for  in  the  below-mentioned 
ways.  In  my  opinion,  it  is  advisable  not  to  depend  upon  any  one 
chemical  test  for  blood,  but  to  perform  two  or  three  of  them  with  each 
acetic  ethereal  extract. 

Guaiac  Test. — This  test  is  delicate  enough  for  practical  purposes 
but  not  as  satisfactory  for  routine  work  as  the  benzidine  or  the  aloin  tests. 
The  test  is  accomplished  by  the  oxidation  of  guaiaconic  acid  in  the 
presence  of  blood  into  a  guaiac  blue,  the  color  of  which  is  easily  recog- 
nized. The  testing  solution  of  guaiac  is  made  in  several  ways  but  the 
following  one  is  advised:  A  fresh  alcoholic  solution  of  guaiac  is  made 
by  scraping  (with  a  knife)  a  few  grains  of  old  gum  guaiac  into  about 
5  cubic  centimeters  of  alcohol.  (The  area  of  the  guaiac  which  has 
yellow  particles  in  it  makes  the  most  sensitive  solution  for  the  reagent) 
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To  the  alcoholic-guaiac  solution  is  added  about  2  cubic  centimeters  of 
hydrogen  peroxide  and  the  contents  are  shaken.  To  this  mixture  is 
added  about  1  cubic  centimeter  of  the  acetic-ethereal  extract  and  in  the 
presence  of  blood  a  blue-violet  color  will  appear  in  the  upper  part 
of  the  mixture  (Plate  33,  Fig.  1).  In  the  examination  of  feces  con- 
taining blood,  a  purplish-brown  color  may  be  noted  due  to  the  blood 
and  the  urobilin  contained  in  the  extract.  If  no  blood  be  present  no 
color  at  all,  or  only  a  faint  brown  from  the  urobiHn,  would  occur. 

Aloin  Test. — This  test  is  a  very  valuable  one  for  blood  in  feces  and, 
with  the  following,  has  my  preference  over  the  above.  The  reagent  is  pre- 
pared as  follows:  In  a  test  tube  about  one-third  filled  with  a  70-per- 
cent, alcohol,  a  small  amount  of  powdered  aloin  is  added  (about  as 
much  as  can  be  held  on  the  tip  of  a  spatula)  and  a  few  minutes  are  allowed 
for  it  to  dissolve.  About  3  cubic  centimeters  of  the  acetic-ethereal 
extract  is  placed  into  a  tube,  to  which  an  equal  amount  of  the  aloin 
solution  is  added.  The  mixture  is  treated  with  1  or  2  cubic  cen- 
timeters of  thoroughly  ozonized  turpentine  (prepared  by  allowing 
chemically  pure  turpentine  to  stand  exposed  to  the  air  for  about  a 
month),  or  an  equal  amount  of  hydrogen  peroxide  (the  turpentine  is 
best).  The  mixture  is  thoroughly  shaken  and  if  blood  is  present  the 
reaction  appears  in  the  lower  part  or  all  of  the  solution,  turning  it  a 
cherry  red  in  a  short  time.  If  the  ozonized  turpentine  is  added  drop 
by  drop  only  the  lower  part  shows  the  depth  of  color  (Plate  33,  Fig.  2). 
The  reaction  is  not  as  quick  as  that  of  the  guaiac  or  benzidine  tests, 
and  some  minutes  may  be  necessary  for  it  to  become  pronounced.  But  in 
this  connection  it  must  be  remembered  that  not  more  than  15  minutes 
should  be  allowed  for  this  to  manifest  itself,  because  beyond  this  time 
the  mixture  will  develop  a  red  color  even  if  no  blood  be  present. 

Benzidine  Test. — This  test  has  recently  been  advanced  by  O.  and 
R.  Adler^3^  and  is  strikingly  sensitive  to  blood.  Unfortunately  such 
substances  as  potato,  milk,  and  farina  may  cause  the  reaction  and 
therefore  it  is  not  so  applicable  for  feces  examinations,  but  in  test- 
meal  work  it  is  sufficient  to  remember  that  nothing  in  the  white  bread 
and  water  of  the  Ewald  meal  can  produce  it,  and  thus  when  the  filtrate 
of  a  simple  meal  from  a  non-stagnant  stomach  gives  the  reaction,  blood 
is  invariably  present.  The  reagent  is  prepared  by  dissolving  about  as 
much  benzidine  crystals  (Merck)  as  can  be  held  on  the  end  of  a  spatula 
in  one-third  of  a  test  tube  of  70  per  cent,  alcohol.  When  the  crystals 
are  dissolved,  an  excess  of  hydrogen  peroxide  is  added  (about  one- 
fourth  of  the  amount),  and  to  the  top  of  this  the  acetic-ethereal  extract 
is  added.  When  blood  is  present  an  intense  green  color  forms  (Plate 
33,  Fig.  3),  and  when  absent,  only  a  milky  white.    A  paper  soaked  with 


192  EXAMINATION  OF  GASTRIC  CONTENTS. 

benzidine  solution  and  dried  has  recently  been  advanced  by  Einhom^^, 
which,  in  my  experience,  is  not  as  sensitive  as  the  above  method,  and  ratiier 
difficult  to  handle  properly.  Inasmuch  as  the  original  benzidine  is  far 
too  delicate  for  clinical  work,  Schlesinger  and  Holtz  have  modified  it  by 
using  a  small  amount  (2  to  3  drops)  of  the  material  for  examination,  and 
excluding  oxidizing  ferments  as  a  source  of  error  by  boilii^.  The 
technique  is  as  follows :  the  material  for  examination  consists  of  simple 
gastric  contents;  or  of  a  pea-sized  piece  of  feces  thoroughly  stirred 
in  a  test  tube  containing  about  4  cubic  centimeters  of  water.  This 
is  brought  to  a  boil  to  destroy  the  oxidizing  ferments.  Ten  drops 
of  a  fresh  solution  of  benzidine  (prepared  by  shaking  a  knife-tipfnl 
of  benzidine  in  about  2  cubic  centimeters  of  glacial  acetic  add)  is  added 
to  3  cubic  centimeters  of  a  3  per  cent,  (ordinary  commercial)  s(dution  of 
hydrogen  peroxide  in  a  test  tube.  This  mixture  serves  as  a  ccmtrol  for 
the  cleanliness  of  reagents  and  glassware.  To  make  the  test,  add  2  or  3 
drops  of  the  boiled  gastric  contents  or  of  the  feces  mixture  to  the 
peroxide  benzidine  mixture.  A  clear  green  or  blue  color  appears  widiin 
a  minute  or  two  when  blood  is  present.  It  is  desirable  to  add  the  drops 
of  material  to  be  examined  without  shaking  the  mixture,  in  which  case 
a  deep  ring  of  color  develops  only  on  top,  serving  to  give  a  sharper 
result  when  the  blood  is  small  in  quantity. 

Boas*  Reagent. — Recently  (1911)  Boas  recommended  a  test  which 
he  places  in  delicacy  midway  between  the  guaiac  and  benzidine.  The 
reagent  is  made  by  dissolving  1  or  2  grams  of  phenolphthalein  and  25 
grams  of  potassium  hydroxide  in  100  cubic  centimeters  of  water  and 
heating  gently  until  decolorized  in  the  presence  of  10  grams  of  powdered 
zinc,  the  solution  being  permanent.  The  test  is  made  by  adding  2  cubic 
centimeters  of  gastric  content  or  feces  and  water,  previously  boiled  and 
cooled,  to  1  cubic  centimeter  of  the  reagent  and  a  few  drops  of  hydrogen 
peroxide.  A  prompt  red  or  pink  color  is  positive.  The  sources  of  error 
in  general  are  the  same  as  for  the  benzidine  test  and  similarly  excluded 
by  diet  and  boiling.  Heat  alone  will  give  a  ix)sitive  test  and  must  be 
avoided.  I>oas  advises  making  an  ether  extract  of  the  material  to  be 
examined  instead  of  boiling  it  to  exclude  sources  of  error,  such  as  the 
oxidizing  ferments.  This,  when  an  original  acetic  acid-ether  extract  is 
being  used  throughout  dilTercnt  tests,  is  handiest. 

Although  the  early  reports  of  1^'rench  authors  claimed  that  this  test 
was  extremely  delicate,  much  more  so  than  the  original  benzidine  test, 
giving  a  positive  reaction  with  1  i>art  of  blood  in  1  or  2  millions  in  water)- 
solutions,  and  being  thus  said  to  show  the  presence  of  even  congestion 
of  the  mucous  membrane,  my  experience  has  been  that  it  is  less  delicate 
than  the  benzidine  test,  an<l  more  so  than  the  guaiac,  if  approximately  the 
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same  technique  is  used  for  all.  The  phenolphthalein  test  is  a  little  more 
delicate  for  blood  in  watery  solutions  and  in  gastric  contents,  and  almost 
exactly  the  same  for  blood  and  feces.  The  point  is,  that  a  test  for  blood 
must  not  be  too  delicate  or  liable  to  give  negative  results  when  amounts 
of  blood  of  clinical  importance  are  present.  Therefore,  the  order  in 
which  I  consider  them  is  about  as  follows:  Schlesinger  and  Holtz 
benzidine,  Boas'  reagent,  aloin,  and  finally  the  guaiac. 

Hemin  Crystals. — Hematin  readily  combines  with  one  molecule  of 
hydrochloric  acid  to  form  hemin.  This  substance  crystallizes  in 
brown  plates  or  columns,  and,  when  produced  by  means  of  glacial  acetic 
acid,  are  large  in  size  with  small  star  or  rosette  crystals  in  addition. 
Hemin  may  be  formed  from  mere  traces  of  blood,  and  when  produced  from 
gastric  filtrates  is  conclusive  evidence  of  the  presence  of  blood.  Negative 
results  from  the  test  should  not  be  considered  as  conclusive  of  the 
absence  of  blood,  because  substances  in  the  filtrate  may  interfere  with  the 
formation  of  these  crystals  even  when  blood  is  quite  plainly  present  to 
the  naked  eye.  To  observe  the  crystals,  a  small  sample  of  gastric  filtrate 
is  carefully  evaporated  on  a  watch  crystal  over  a  small  flame,  and  the 
residue  is  scratched  free  and  mixed  with  a  grain  or  two  of  finely 
powdered  salt  (sodium  chloride).  This  is  transferred  to  a  microscope 
slide,  heaped  in  a  small  area,  and  a  drop  or  two  of  glacial  acetic  acid 
added.  The  slide  is  now  gently  heated  for  a  minute,  or  until  bubbles 
begin  to  form,  allowed  to  cool,  and  examined  under  the  microscope  with 
a  one-sixth  or  a  one-seventh  objective.  The  hemin  crystals  (hydrochlorate 
of  hematin)  are  readily  observed  by  examining  the  little  brown  clumps 
(Plate  33,  Fig.  4). 

Iron  Test. — Providing  the  patient  is  not  taking  an  iron  prepara- 
tion this  test  is  used.  It  is  simply  performed  and  very  sensitive  to 
even  the  most  trivial  amounts  of  blood.  It  is  carried  out  by  placing 
a  small  amount  of  the  unfiltered  gastric  contents  in  a  porcelain  dish, 
mixing  it  with  a  pinch  or  two  of  potassium  chlorate  and  a  few  drops 
of  concentrated  hydrochloric  acid,  mixing  these  thoroughly  and  heat- 
ing the  contents  over  a  small  flame  to  drive  off  the  water  and  chlorine 
and  obtain  a  perfectly  dry  residue.  A  few  drops  of  a  diluted  solution 
of  potassiuni  ferrocyanide  are  added  when,  if  blood  is  present,  the  color 
of  Prussian  blue  develops  (Plate  33,  Fig.  5). 

Spectroscope. — When  blood  is  present  in  the  fresh  state  the  gas- 
tric filtrate  may  be  examined  directly  by  the  spectroscope  and  the  two 
absorption  bands  of  oxyhemoglobin  between  D  and  E  observed  in 
the  spectrum.  The  one  to  the  left  is  narrower,  darker,  and  more 
sharply  defined  than  the  other  (Plate  33,  Fig.  6,  A).  Because  blood 
in  gastric  contents  is  commonly  more  or  less  reduced  by  the  hydrochloric 
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or  the  organic  acids  in  the  stomach,  and  hydrochlorate  of  hematin  is 
produced,  this,  being  insoluble  in  water,  may  not  give  absorption 
bands;  and  because  chlorophyll  (the  green  coloring  matter  in  v^- 
tables)  gives  absorption  lines  similar  to  a  solution  of  hematin,  Weber 
has  advised  treating  the  gastric  filtrate  or  aqueous  feces  mixture  with 
an  alcoholic  solution  of  potassium  lye  and  extracting  the  blood  pigment 
from  an  ethereal  extract  in  a  watery  alkaline  solution  which  is  treated 
with  ammonium  sulphate.  The  resulting  liquid,  red  in  color,  would 
then  give,  the  absorption  bands  of  reduced  hemoglobin,  namely,  two 
lines  in  the  green.  Reduction  of  the  oxyhemoglobin  can  be  performed 
directly  by  means  of  "Stokes  fluid/'  or  ammonium  sulphide  (Plate  H, 
Fig.  6,  B).  Spectroscopic  observations,  the  hemin  or  iron  tests,  are  not 
preferable  for  gastric  filtrate  or  feces  examinations  to  the  simpler  and 
more  delicate  chemical  tests. 

BILE  AND  ENTERIC  SECRETIONS  IN  GASTRIC 

CONTENTS. 

Bile  in  the  stomach  is  present  in  stenosis  of  the  intestines,  late  in 
excessive  vomiting  in  migraine,  atony,  prolapse,  vomiting  from  dietetic 
error,  or  even  in  the  healthy  stomach.  With  the  exception  of  the  morning 
stomach,  it  is  usually  present  with  the  enteric  secretions,  and  tests  for 
these  will  here  be  included. 

Tests  for  Enteric  Secretions. — ^The  presence  of  bile  can  readily  be 
recognized  by  the  yellow  color  it  imparts  to  the  gastric  contents  or 
lavage  water,  and  as  the  most  trivial  amounts  are  discernible  to  the 
naked  eye  further  tests  for  it  are  not  necessary. 

The  presence  of  succus  entericus  can  only  be  assumed  when  bile 
and  pancreatic  juice  arc  both  present.  Tests  for  this  particular  secre- 
tion have  not  been  advanced  as  yet  and  it  seems  to  me  would  not 
serve  of  much  practical  importance  if  they  had  been. 

The  demonstration  of  pancreatic  juice  is  possible  only  if  the 
reaction  is  alkaline,  as  the  pancreatic  trypsin  is  destroyed  or  inhibited 
by  the  pepsin-hydrochloric  contents  of  the  stomach.  Tests  for  the 
presence  of  the  pancreatic  enzymes  are  performed  by  first  rendering 
the  gastric  filtrate  alkaline  by  the  addition  of  a  l-per-cent.  solution  of 
sodium  carbonate,  and  then  the  separate  enzymes  are  tested  for  in  the 
following  manner: — 

Trypsin. — The  addition  of  the  alkaline  solution  inhibits  the  action 
of  the  pepsin  and  makes  possible  that  of  the  trypsin.  A  small  amount 
of  the  gastric  filtrate  is  placed  in  a  test  tube  to  which  is  added  a  flake 
of  fibrin,  or  a  few  flakes  of  fibrin  previously  colored  by  immersion  in  a 
little  Megdala-red  solution,  after  which  they  arc  washed  and  dried. 
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The  test  tube  is  placed,  in  a  thermostated  oven,  in  which,  after  a  time, 
the  fibrin  dissolves,  and  produces  tyrosin  and  leucin.  With  the 
employment  of  the  red  fibrin  flakes  as  digestion  takes  place,  the  red  is 
liberated,  coloring  the  filtrate. 

Amylopsin. — This  diastatic  ferment  acts  quite  the  same  as  the 
ptyalin  of  the  saliva  (which  is  also  an  alkaline  secretion),  and  because 
more  or  less  saliva  is  generally  present  in  all  stomachs,  tests  for  this 
ferment  are  not  of  so  much  practical  value  as  those  for  trypsin  and 
the  fat  splitting  ferment  (lipase).  The  test  for  the  diastatic  ferment 
consists  of  mixing  1  or  2  cubic  centimeters  of  the  alkaline  gastric 
filtrate  with  about  four  times  that  amount  of  dilute  starch  paste,  plac- 
ing this  in  the  water-oven  for  a  short  time  or  in  a  glass  of  warm  water, 
and  then  testing  for  maltose  by  means  of  the  Fehling  test. 

Steapsin, — The  test  for  this  is  simply  accomplished  by  placing  a 
few  drops  of  the  alkaline  gastric  filtrate  on  a  watch  crystal,  to  which 
a  like  amount  of  neutral  olive  oil  is  added  with  one  or  two  drops  of 
alcoholic  rosolic  acid,  at  which  the  mixture  takes  on  a  pink  color. 
The  mixture  is  now  covered  hermetically  with  a  second  watch  crystal, 
placed  in  a  water-oven  for  about  an  hour  and,  when  lipase  is  present, 
the  pink  color  gradually  disappears. 

To  measure  the  lipase,  Hanriot  and  Camus  have  suggested  a 
method  wherein  a  solution  of  monobutyrin  is  employed.  They  take 
one  cubic  centimeter  of  the  liquid  to  be  tested  and  add  to  it  10 
cubic  centimeters  of  a  1-per-cent.  solution  of  monobutyrin.  The  solu-* 
tion  is  carefully  neutralized  with  sodium  carbonate  and  then  heated 
to  25"^  C.  for  twenty  minutes.  Under  the  influence  of  lipase,  the  liquid 
becomes  acid,  and  this  acidity  is  estimated  by  again  neutralizing  the 
solution  with  sodium  carbonate ;  the  number  of  drops  serves  to  meas- 
ure the  fat-splitting  activity.  The  solution  of  sodium  carbonate  used 
for  the  saturation  is  prepared  in  such  a  way  that  each  drop  of  the 
alkaline  liquid  neutralizes  0.000001  of  a  gram-molecule  of  acid.  The 
ferment  power  is  expressed  by  the  number  of  millionths  of  a  gram- 
molecule  of  acid  freed  during  twenty  minutes  at  25°  C.  The  molecular 
weight  of  butyric  acid  being  88,  the  computation  is  easily  made. 

GASES  IN  THE  STOMACH. 

A  greater  or  less  quantity  of  mixed  gases,  which  have  been  swal- 
lowed, passed  into  the  organ  from  the  duodenum,  or  generated  in  the 
fermentation  process  when  carbohydrates  or  fats  have  been  ingested, 
is  found  in  normal  stoptiachs.  The  gases  commonly  found  are  nitro- 
gen, carbon  dioxide,  and  oxygen,  and,  according  to  Planer,  with  a 
strictly  vegetable  diet,  hydrogen  in  addition.    It  therefore  follows  that  a 
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certain  quantity  of  these  gases  must  be  considered  as  a  normal  gastric 
content,  and  it  is  only  when  their  volume  per  cent,  is  too  high,  or 
when  other  ^ases,  as  marsh  gas,  hydrogen  sulphide,  and  ammonia, 
are  added  that  they  are  of  pathological  significance. 

In  marked  degrees  of  gastric  stagnation,  when  carbohydrate  fermen- 
tation and  proteid  decomposition  are  marked,  the  general  gaseous  con- 
tent may  be  high.  Strangely  enough  in  gastric  ulcer,  when  gastric 
juice  secretion,  hypermotility,  and  a  patent  pylorus  are  present, 
increased  fermentation  of  gastric  contents  is  not  uncommonly  seen, 
and  this,  in  my  opinion,  is  due  to  the  increased  amounts  of  bacteria 
found  in  the  stomach  during  ulceration  and  constitutes  a  valuable 
diagnostic  sign  when  other  findings  are  not  significant.  It  has  been 
reported  that  in  gastric  neuroses  slightly  increased  degrees  of  fer- 
mentation of  gastric  contents  may  be  noted,  particularly  in  those  types 
in  which  the  hydrochloric  acid  content  runs  high.  To  this  I  wish  to  take 
exception,  because  after  estimating  the  amount  of  gas  resulting  from 
the  fermentation  of  neutralized  test-meals  in  these  cases  I  found  that  such 
was  not  the  case  and  only  the  merest  bubble  is  ever  seen  in  any  of  them. 
While  such  cases  may  have  been  diagnosed  as  neurotic  conditions  in  the 
past,  the  majority,  if  not  all,  are  cases  of  gastritis  with  increased  amounts 
of  volatile  organic  acids  or  cases  of  ulceration  with  increased  bacteria 
in  the  stomach.  In  ulcer  the  gases  commonly  observed  are  those 
normally  present,  and  not  the  putrefactive  forms  from  albuminoid 
decomposition,  such  as  ammonia  and  hydrogen  sulphide.  In  nervous 
eructation,  where  the  belching  of  gas  is  usually  that  swallowed  from  the 
esophagus,  increased  fermentation  of  gastric  contents  is  not  seen,  and 
thus  a  low  gas  content  would  serve  to  differentiate  whether  the  symptom 
of  post-meal  eructation  was  due  to  the  foods  themselves,  or  just  a  neurotic 
disturbance  of  the  stomach. 

Clinically,  in  stagnant  conditions  of  the  stomach,  not  so  much 
diagnostic  value  can  be  placed  upon  the  gaseous  products  of  albumin- 
oid putrefaction  (marsh  gas,  ammonia,  hydrogen  sulphide),  as  upon 
those  more  definitely  due  to  carbohydrate  fermentation — namely,  lac- 
tic, butyric,  or  acetic  acids,  the  latter  two  of  which  are  volatile.  For 
it  is  strange  that  hydrogen  sulphide,  for  instance,  is  an  uncommon 
finding  in  late  cancer  of  the  stomach,  whereas  in  atonic  conditions  of 
a  benign  nature  (whether  primary  or  secondary  to  obstruction  of  the 
pylorus)  it  is  by  no  means  so  rare.  While  this  is  not  advanced  as  a 
rule  for  the  differential  diagnosis  between  cancer  and  the  benign  condi- 
tions, nevertheless,  when  the  fermentation  organic  acids  are  absent 
or  low  in  amounts,  and  those  from  albuminoid  decomposition  high,  it 
is  somewhat  of  an  argument  against  cancer  being  the  cause  of  the 
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stagnant  condition  of  the  organ.  On  the  other  hand,  when  the  organic 
acids  are  high,  even  if  the  putrefactive  gases  are  also  a  marked  feature, 
one  would  be  led  to  view  that  content  as  most  probably  from  a  case 
of  malignant  disease.  To  briefly  state  my  observations  in  this  matter 
I  would  say,  that  where  fermentation  of  gastric  contents  is  increased, 
and  the  gases  found  are  those  normally  present  in  healthy  stomachs, 
ulceration  or  irritative  conditions  of  the  organ,  from  any  cause,  are 
suggested;  that  when  the  organic  acids  are  high  with  or  without  the 
putrefactive  gases,  cancer  is  probably  present;  that  when  only  butyric 
or  acetic  acid  is  present  in  distinct  amounts,  and  lactic  acid  decidedly 
less  so  or  absent,  or  when  just  the  putrefactive  gases  are  the  main 
feature  of  the  stomach  contents,  that  only  atony  or  bacterial  increase 
can  be  diagnosed;  and  lastly,  that  when  the  intestinal  secretions  are 
constantly  present  in  the  stomach  and  the  putrefactive  gases  a  feature, 
intestin^al  stenosis  from  some  cause  is  suggested. 

Test  for  Gases. — To  obtain  a  knowledge  of  the  gases  formed  in 
the  stomach  during  the  process  of  digestion  the  gas-collecting  appa- 
ratus of  Hoppe-Seyler^^  may  be  used  for  direct  extraction,  or  any 
form  of  gas-collecting  fermentation-tube  may  be  employed  with  the 
gastric  contents.  Among  the  latter  forms  of  apparatus  that  are  read- 
ily procurable  are  the  Doremus  ureometer  and  the  Einhorn  saccharo- 
meter — the  first  is  preferred  because  of  its  larger  size.  The  drawback 
to  the  use  of  these  closed  end  tubes  is,  that,  with  the  exception  of  only  a 
carbon  dioxide  content  in  the  chamber,  it  is  quite  difficult  to  extract 
the  gases  for  estimating  the  presence  of  the  volatile  acids,  hydrogen 
sulphide,  or  marsh  gas.  For  this  reason,  I  have  constructed  a  simple 
apparatus  which  is  of  larger  caliber  and  shorter  than  the  ureometer, 
and  is  not  so  complicated  or  impractical  for  clinical  use  as  the  labora- 
tory forms  of  apparatus  used  in  gas  analysis.  It  also  answers  for  the 
gas  results  obtained  in  the  chemical  and  bacteriological  examinations 
of  feces,  and  will  be  found  described  on  page  258.  The  unfiltered  gas- 
tric contents  are  used  (which  are  first  neutralized  when  HCl  is  present 
by  a  normal  solution  of  sodium  hydrate),  and  the  apparatus  is  placed  in 
the  water-oven  at  37°  C.  for  twenty-four  hours,  at  which  time  the  observa- 
tion is  made. 

After  many  hundred  examinations  of  test-meals  from  stomachs  in 
which  a  normal  or  excessive  HCl  secretion  existed,  it  is  surprising  how 
uniformly  low  the  gas  results  were  found  to  be.  In  these  instances 
one  never  meets  with  more  than  a  few  small  bubbles  of  gas,  and 
I  believe  that  2  per  cent,  of  gases  may  be  taken  as  an  extreme  limit. 
In  the  acid  form  of  chronic  gastritis  this  may  be  somewhat  higher, 
reaching  in  several  instances  to  4  and  6  per  cent.     In  sixty-nine  cases 
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in  which  I  beHeved  gastric  ulceration  to  be  present  (thirty-seven  of 
which  proved  to  be  so  at  operation,  the  rest  not  being  operated  upon) 
the  gas  content  ranged  from  4  to  11  per  cent.,  with  7  per  cent,  as 
the  average  of  them  all.  In  all  of  these,  a  larger  amount  of  HQ 
secretion  than  is  normally  seen  was  present;  it  may  here  be  re- 
marked that  about  one-half  of  the  cases  of  ulcer  have  a  normal  and 
even  an  absent  HCl  secretion,  and  in  these  the  positive  high  gas  results 
may  be  more  definite.  In  hypoacidity,  when  the  volatile  acids  are  a 
prominent  feature  of  the  gastric  contents  (chronic  gastritis)  ;  in  the  low- 
grade  infections;  in  the  acute  inflammatory  conditions;  and  rarely  in 
the  irritative  form  of  neuroses,  the  gas  content  was  above  2  per  cent., 
but  generally  not  so  high  as  in  the  ulcerated  conditions.  In  my  opinion, 
the  larger  the  gas  content  with  high  HCl,  the  surer  is  the  case  apt  to  be 
one  of  ulcer.  In  the  markedly  stagnant  states  of  the  organ,  the  gas 
collection  was  the  highest,  usually  over  10  per  cent.,  and  in  one  of  my 
cases  of  pyloric  cancer  it  was  found  to  be  56  per  cent. 

ACETONE  IN  GASTRIC  CONTENTS. 

As  a  product  of  the  decomposition  of  albuminoid  bodies  the  acetones 
are  found  in  gastric  contents.  Following  v.  Jaksch  and  Lorenz^^,  I  have 
repeatedly  demonstrated  acetone  in  the  distillate  of  gastric  contents, 
the  quantity  occasionally  exceeding  that  found  in  the  urine.  In  the 
presence  of  acetonuric  conditions,  like  diabetes  mellitus,  the  infectious 
fevers,  or  pregnancy,  the  acetones  may  be  found  in  the  stomach  as  an 
excretion  into  that  organ  from  the  circulation,  just  the  same  (but  not 
to  the  extent)  that  it  is  found  in  the  urine;  therefore,  in  these  conditions, 
the  presence  of  acetone  in  the  stomach  would  not  be  so  significant  as 
in  the  primary  diseases  of  the  organ  in  which  such  may  be  found. 
Acetone  in  gastric  contents  is  strongly  suggestive  of  gastric  dilata- 
tion, and  as  this  condition  is  commonly  observed  in  its  highest  degrees 
in  cancer  it  possesses  a  diagnostic  significance  in  that  connection.  On 
the  other  hand,  an  acetone  content  may  be  met  with  in  simple  atony  and 
in  the  secondary  forms  following  pyloric  stenoses  of  a  benign  nature.  I 
have  occasionally  observed  it  in  marked  states  of  stomach  prolapse 
(probably  because  of  the  accompanying  atony  or  for  dynamic  reasons 
due  to  change  of  form),  but  never  in  the  clean-cut  gastric  neuroses. 

There  are  several  tests  for  acetone  that  can  be  used  for  gastric 
filtrates  or  urines.  The  methods  in  which  previous  distillation  are 
advisable  (Lieben's,  Gunning's)  make  them  rather  difficult  for  clinical 
work,  and,  because  albuminoids  are  generally  present  in  gastric  con- 
tents and  often  in  urine  they  rather  complicate  the  Dunninges  test.    The 
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color  tests  of  Frommer  and  of  Legal  answer  sufficiently  for  practical 
purposes,  and  only  these  will  be  described. 

Frommer's  Test. — Ten  cubic  centimeters  of  gastric  filtrate  (or 
urine)  are  treated  with  1  gram  of  caustic  soda,  and  immediately  there  is 
added  about  1  cubic  centimeter  of  an  alcoholic  solution  of  salicylic 
aldehyde  (1  to  10  of  absolute  alcohol).  The  mixture  is  quickly  heated 
to  just  short  of  the  boiling  point  when,  if  acetone  is  present,  a  purple- 
red  color  results  at  the  zone  of  contact  with  the  alkali.  If  a  caustic 
soda  solution  is  used,  the  fluid  first  becomes  a  yellow  and  then  goes 
through  the  colors  of  red  and  purple  to  a  deep  carmine.  This  course  of 
colors  is  best  noted  when  the  fluid  is  heated.  For  laboratory  work  the 
solution  of  the  alkali  is  handiest. 

Legal's  Test. — This  test  is  not  as  reliable  as  the  above.  It  con- 
sists of  adding  to  about  5  or"  10  cubic  centimeters  of  gastric  filtrate  (or 
urine)  a  few  drops  of  a  weak  solution  of  sodium  nitroprusside  and  a 
strong  solution  of  sodium  hydrate,  at  which  the  mixture  assumes  a  red 
color,  which  rapidly  disappears,  and  in  the  presence  of  acetone  is  replaced 
by  a  purple  or  violet  red  when  acetic  acid  is  added. 

NITROGEN  IN  GASTRIC  CONTENTS. 

The  performance  of  the  so-called  Solomon  test  is  of  value  in  the 
early  diagnosis  of  gastric  cancer;  but  too  much  importance  must  not 
be  placed  upon  negative  results,  for  even  in  late  cancer  they  may  be 
present.  The  presence  of  nitrogen  (or  albumin)  in  the  stomach  at  these 
times  is  due  to  the  transudation  of  blood-serum  or  blood  into  the 
empty  stomach.  To  test  for  it  the  stomach  is  washed  out  in  the  evening, 
and  on  the  following  morning  400  cubic  centimeters  of  normal  salt 
solution  are  introduced  into  the  organ  and  extracted  after  a  short 
stay.  The  presence  of  more  than  30  milligrams  of  nitrogen,  or  a 
marked  turbidity  with  the  Esbach  reagent  (picric  acid),  is  suggestive 
of  cancer.  Because  of  the  simplicity  of  the  Esbach  method  of  testing 
the  saline  solution,  and. the  complicity  of  the  Kjeldahl  method  for 
quantitatively  estimating  nitrogen,  the  performance  of  the  former  is 
advised  in  routine  clinical  work.  The  Kjeldahl  method  is  found  described 
in  Chapter  IX,  and  answers  for  estimating  nitrogen  in  gastric  contents, 
urine,  and  feces. 

EXAMINATION  OF  THE  FERMENTS  OF  THE  GASTRIC 

JUICE  AND  THEIR  ZYMOGENS. 

The  gastric  juice  as  represented  by  the  enzymotic  content  is  a 
more  reliable  and  important  indicator  of  the  functional  power  of  the 
glandularis  than  is  the  hydrochloric  acid.     From  my  separate  analyses 
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of  the  enzymotic  and  acid  contents  of  many  test-meals,  it  can  definitely 
be  stated  that  most  often  both  of  these  secretions  are  increased  or 
lowered  to  a  farily  equal  extent;  but  that  this  is  a  rule  that  cannot  be 
depended  upon  (excepting  possibly  in  atrophic  conditions  of  the 
glandulature)  when  employing  only  the  quantitative  acid  analyses  for 
estimating  stomach  secreting  power  there  is  no  doubt.  In  the  irri- 
tative conditions  of  the  stomach  both  secretions  are  usually  high; 
but  when  from  emotional  or  psychic  reasons  the  acid  secretion  is  high, 
the  enzymotic  content  may  be  normal  or  low ;  or  again,  the  acid  may  be 
low  and  the  pro-enzymes  be  present  in  normal  amounts.  In  gastritis 
acidica,  the  hydrochloric  acid  may  be  high  and  the  enzymotic  content 
low.  It  is  also  well  known  that  in  anomalies  of  menstruation,  in  con- 
gestive conditions,  and  in  acute  and  early  chronic  gastritis,  the  hydro- 
chloric acid  secretion  may  be  low  or  absent  and  the  secretion  of  gastric 
pro-enzymes  normal  or  but  slightly  changed.  It  must  thus  be  plain 
that  in  diagnostic,  therapeutic,  and  prognostic  ways,  the  more  specific 
secretion  of  the  gastric  juice  (the  pro-enzyme)  is  a  more  important 
indicator  of  organic  change  in  the  secreting  apparatus  of  the  stomach 
than  is  the  acid,  and  for  this  reason  the  performance  of  quantitative 
as  well  as  qualitative  tests  is  essential.  As  the  qualitative  tests  are 
comprised  in  the  quantitative  estimation  only  the  latter  will  be 
considered. 

Pepsin  and  Pepsinogen. — According  to  the  many  observations 
that  have  already  been  made,  the  ferments  of  the  stomach  are  secreted 
as  pro-enzymes,  and  pepsinogen,  or  propepsin,  is  transformed  into 
the  active  pepsin  by  the  free  hydrochloric  acid  of  the  gastric  juice. 
The  activity  of  this  ferment  is  destroyed  or  inhibited  by  the  addition  of 
the  alkaline  carbonates,  and,  when  the  pepsin  is  in  solution,  by  a  tempera- 
ture of  70°  C.  It  is  to-day  conclusively  settled  that  free  hydrochloric 
acid  is  the  acid  par  excellence  for  rendering  this  pro-enzyme  active,  and 
that  while  other  acids  (sulphuric,  lactic,  acetic,  etc.)  can  activate  pro- 
pepsin, much  larger  quantities  of  them  than  of  the  hydrochloric  acid  are 
necessary,  and  that  the  activation  thus  produced  is  not  so  prompt  or 
perfect. 

Under  normal  conditions,  25  cubic  centimeters  of  gastric  juice  will 
dissolve  0.05  gram  of  serum  albumin  in  one  hour,  the  same  amount 
of  coagulated  egg  albumin  in  three  hours,  and  a  like  amount  of  fibrin 
in  one  hour  and  a  half.  Since  the  reduction  of  the  albuminoids  to 
absorbable  peptones  is  pepsin's  specific  action,  and  since  this  is  accom- 
plished in  a  (lefniite  time  for  each  of  the  above-mentioned  substances  and 
amounts,  a  standard  has  been  formed  for  noting  the  enzymotic  power  of 
gastric  filtrate.     It  must  be  plain,  however,  that  pepsin  withdrawn  from 
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the  stomach  and  tested  without  it  is  a  far  different  substance  from  pep- 
sin active  within  the  stomach  during  the  complex  process  of  digestion 
in  the  organ,  and  thus  laboratory  estimations  (when  free  HCl  is  suffi- 
cient to  activate  all  of  the  pro.-pepsin  present)  should  always  be  con- 
sidered as  somewhat  lower  than  the  actual  conversion  power  present 
in  the  stomach  from  which  it  was  drawn.  But  when  the  HCl  secretion 
is  low,  the  addition  of  an  acid  to  the  filtrate  may  activate  more  pepsin 
without  than  actually  occurs  within  the  body.  For  these  reasons,  we 
must  be  satisfied  with  approximate  estimations,  which,  when  carefully 
performed,  are  accurate  enough  for  clinical  purposes.  It  must  be 
remembered  that  indifference  in  measuring  and  weighing  the  quantity 
of  Ewald  meal  ingested— particularly  the  water — and  in  noting  the  time 
of  its  removal  could  cause  much  variation  in  the  quantitative  estimations 
of  the  enzymes.  Also,  that  tubes  used  for  the  extraction  of  these  test- 
meals  should  not  contain  any  excess  of  water  or  lubricating  fluid,  and 
that  the  vessels  used  in  the  examinations  should  be  dry. 

Mett's  Method. — Satisfactory  comparative  results  can  be  obtained 
by  the  use  of  the  Mett  method,  which,  by  careful  technique,  is  surpris- 
ingly accurate  even  in  the  face  of  the  complex  character  of  inhibitory 
factors  usually  present.  As  a  quantitative  and  qualitative  method  it 
is  much  superior  to  the  use  of  the  customary  albumin  disks,  firstly, 
because  the  tubes  are  easy  to  prepare  and  keep  for  a  long  time,  and 
secondly,  because  of  the  more  definite  and  easily  obtainable  results. 

For  the  purpose,  several  tubes  about  a  foot  long,  1  to  1.5  milli- 
meters in  caliber,  and  with  thick  walls,  are  secured,  and  the  whites  of 
several  eggs  are  thoroughly  mixed  so  as  to  obtain  a  homogeneous 
fluid.  By  mouth  suction,  the  tubes  are  filled  with  egg  albumin,  care 
being  taken  that  no  air  bubbles  are  contained,  and  the  ends  plugged 
with  little  balls  of  moistened  bread.  When  the  tubes  are  filled,  they 
are  dropped  into  a  long,  flat  pan  containing  an  inch  or  so  of  warm 
water,  which  is  rapidly  brought  to  a  boil,  this  being  continued  for  five 
minutes  to  obtain  complete  coagulation.  After  drying,  the  tubes  are 
hermetically  sealed  with  sealing  wax  or  paraffin,  and  laid  away  for  several 
days,  or  until  the  first  seen  fine  bubbles  disappear.  When  needed  for 
use,  these  tube  lengths  are  cut  into  sections  3  centimeters  or  4  centimeters 
in  length  (by  means  of  a  triangular  file  and  broken),  and  only  such 
sections  are  used  as  have  an  even  end  of  both  albumin  and  tube,  and  that 
do  not  show  the  presence  of  bubbles. 

For  the  routine  of  estimations  we  employ  the  undiluted  gastric 
filtrate  (15  cubic  centimeters  or  less),  a  dilution  of  one-fourth  (4  cubic 
centimeters  to  12  cubic  centimeters),  and  a  dilution  of  one-sixteenth 
(1  cubic  centimeter  of  filtrate  to  15  cubic  centimeters  of  one-twentieth 
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normal  HCl  solution) ;  the  last  dilution  is  used  for  quantitative  esti- 
mation. Each  one  of  these  is  placed  in  a  covered  dish  of  the  Stender 
type  with  two  Mett  tubes,  and  the  specimens  allowed  to  digest  in  the 
water-oven  (at  37®  C.)  for  twenty-four  hours.  At  the  end  of  this 
period,  the  tubes  are  taken  out  of  each  dish,  the  four  ends  of  albumin 
loss  measured  by  means  of  a  pair  of  calipers,  and  an  average  reading 
calculated  for  each  specimen.  The  relative  amount  of  pepsin  is  then 
obtained  by  squaring  the  result ;  this  in  terms  of  millimeters  raised  to 
the  square  and  multiplied  by  16  (the  degree  of  last  dilution)  indicates 
the  relative  amount  of  pepsin.  Should  it  be  seen  that  but  little  albu- 
min (0.5  millimeter)  remains  in  the  last  tube,  the  gastric  juice  must 
be  diluted  thirty-two  times.  The  unit  of  measure  is  the  amount  of 
pepsin  by  which  1  millimeter  of  albumin  is  digested  in  twenty-four 
hours  in  an  acidity  of  0.18  per  cent,  of  HCl.  A  magnifying  lens 
and  a  vernier  measuring  0.1  millimeter  or  a  low-power  microscope 
with  a  stage  micrometer  are  very  convenient.  In  measuring,  one  end 
of  the  tube  is  placed  against  one  jaw  of  the  calipers,  and  the  other  jaw 
is  separated  until  its  edge  is  just  visible  through  the  opalescent  edge 
of  the  albumin.  If  the  tube  had  broken  obliquely  the  shortest  side  is 
taken,  while  if  the  albumin  is  uneven  the  highest  point  to  which  diges- 
tion has  reached  is  measured. 

Hammerschlag's  Method. — This  is  more  easily  performed  than 
the  above,  and  answers  well  as  a  relative  method  for  routine  work. 
When,  however,  a  diagnosis  is  somewhat  in  doubt,  either  one  of  the 
other  two  methods  described  is  preferable. 

Two  Esbach  tubes  (albuminometers)  are  employed.  Tube  A  is 
filled  to  the  mark  U  with  a  mixture  of  10  cubic  centimeters  of  a  1-pcr- 
cent.  solution  of  egg  albumin  in  a  0.4-per-cent.  of  hydrochloric  acid, 
and  5  cubic  centimeters  of  gastric  filtrate.  (The  l-per-cent.-solution 
of  egg  albumin  is  made  by  diluting  egg  albumin  with  thirteen  times  as 
much  water).  The  second  tube  B  receives  a  mixture  of  the  same 
solution  without  the  gastric  filtrate  but  with  5  cubic  centimeters  of  water 
instead.  Both  tubes  are  put  into  the  water-oven  and  kept  there  at  a 
temperature  of  37°  C.  for  one  hour,  after  which  they  are  taken  out  and 
Esbach's  picric  acid  reagent  is  added  to  each  tube  to  the  mark  R.  The 
tubes  are  corked,  inverted  three  or  four  times  to  insure  thorough  mix- 
ing, and  after  standing  for  twenty-four  hours  the  amount  of  precipi- 
tated albumin  is  read  off  in  each.  The  difference  indicates  the  amount 
of  albumin  which  was  digested,  and  this  raised  to  the  square  gives  the 
amount  of  pepsin  present.  The  principle  of  the  method  is,  that  such 
albumin  as  the  pepsin  has  converted  into  peptone  is  not  coagulated 
by  the  picric  acid. 
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Jakoby-Solms  Method. — ^The  recently  advanced  ricin  test,  accord- 
ing to  Jakoby  and  Solms^^,  is  performed  as  follows:  1.0  gram  of 
ricin  is  dissolved  in  100  cubic  centimeters  of  a  5-per-cent.  sodium 
chloride  solution  and  filtered.  Two  cubic  centimeters  of  this  solution 
are  placed  in  a  small  test  tube,  to  which  first  0.5  cubic  centimeter  of 
decinormal  HCl  solution  and  then  1  cubic  centimeter  of  diluted  gastric 
filtrate  are  added.  A  ricin  deposit  takes  place,  which,  when  the  tube 
is  placed  in  a  water-oven  for  three  hours  at  37°  C,  is  cleared  by  the  fer- 
ments present.  For  the  purpose  of  a  standard  for  quantitative  estima- 
tion, Solms  designates  that  the  amount  of  gastric  juice  which  is  just 
sufificient  to  entirely  clear  the  2  cubic  centimeters  of  ricin  solution 
(when  the  test  is  performed  as  above  mentioned)  is  one  pepsin  unit, 
and  that  normally  stomach  contents  contain  about  100  pepsin  units  to 
the  cubic  centimeter  of  gastric  juice. 

For  the  purpose  of  making  a  quantitative  estimation  the  gastric 
filtrate  may  be  diluted  10,  20,  40  and  100  times,  and  1  cubic  centimeter 
of  each  of  these  dilutions  is  placed  with  the  above  mentioned 
amounts  of  ricin,  sodium  chloride,  and  decinormal  HCl  solutions  in 
small  test  tubes  appropriately  marked.  At  the  end  of  three  hours 
these  tubes  are  taken  from  the  water-oven,  and  the  amount  of  ricin 
deposit  noted  according  to  the  dilutions  in  each  tube.  Normally,  the 
deposit  has  disappeared  in  the  dilutions  10  and  20,  and  if  a  deposit  is 
noted  in  these  tubes  the  pepsin  may  bp  considered  as  diminished,  and 
in  excess  when  absent  in  dilution  40  or  above.  In  states  of  low  gas- 
tric juice  secretion  the  use  of  the  filtrate  itself,  or  only  a  dilution  of 
2  or  5  time^  may  be  necessary  for  the  estimations. 

The  technique  as  advanced  by  Jakoby  and  Solms  is  as  follows: 
The  filtrate  of  the  Ewald  meal  being  employed,  the  total  acidity  and 
the  free  hydrochloric  acid  are  first  determined  and  the  dilutions  made 
according  to  the  degree  of  acidity.  In  hyperacidity,  dilutions  of  1  to 
100  or  1  to  10,000;  and  in  hypoacidity,  from  1  to  10  to  1  to  100.  The 
estimation  is  made  by  means  of  five  test  tubes,  to  each  of  which  has 
been  added  2  cubic  centimeters  of  the  filtered  ricin  solution,  and  0.5 
cubic  centimeter  of  a  decinormal  HCl  solution.  To  the  first  tube  is 
added  1  cubic  centimeter  of  boiled  gastric  filtrate  (the  peptic  activity 
of  the  gastric  juice  is  destroyed  by  boiling)  ;  to  the  second  is  added 
0.9  cubic  centimeter;  to  the  third  0.8  cubic  centimeter;  to  the  fourth 
0.5  cubic  centimeter;  and  none  to  the  fifth.  The  gastric  juice  whose 
peptic  activity  is  to  be  tested  is  then  diluted  with  distilled  water  in  the 
proportion  of  1  to  100,  and  added  to  the  tubes  as  follows : — 

To  tube  No.  1,  none;  to  No.  2,  0.1  cubic  centimeter;  to  No.  3,  0.2 
cubic  centimeter ;  to  No.  4,  0.5  cubic  centimeter :  and  to  No.  5,  1  cubic 
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centimeter.  Each  tube  then  contains  3.5  cubic  centimeters  of  fluid. 
The  tubes  are  corked,  placed  in  a  water-oven  (at  37**  C.)  for  three 
hours,  and  the  sediment  observations  made.  The  denominator  of  the 
fraction  of  dilution  divided  by  the  number  of  cubic  centimeters  of 
diluted  contents  required  to  clear  the  solution  expresses  the  peptic 
activity  of  the  gastric  juice  that  is  being  examined.  Thus,  if  with  the 
dilution  of  1  to  100,  1  cubic  centimeter  clears  the  solution  the  pepuc 
activity  is  expressed  as  being  equivalent  to  100;  if  0.5  cubic  centimeter 
of  the  gastric  filtrate  diluted  to  1  to  100  is  sufficient  to  clear  it,  the  pep- 
tic activity  is  200.  Accepting  the  peptic  activity  of  juice  from  nor- 
mal stomachs  as  100  units,  Solms  reports  that  in  subacidity  the  peptic 
activity  varied  between  10  and  20  units ;  in  hyperacidity  from  100  to 
1000;  that  hyperacidity  was  not  always  accompanied  by  correspond- 
ingly high  enzymotic  content;  that  in  gastric  ulcer  the  units  were 
high;  and  in  cancer  of  the  stomach  or  gall-bladder  and  pernicious 
anemia  they  were  greatly  reduced  below  100. 

This  method  answers  well  for  quantitative  estimations,  but  for 
accurate  analysis  is  not  to  be  preferred  to  the  older  Mett  method, 
which  in  my  hands  is  more  uniformly  accurate.  The  main  reason  for 
this  is,  the  more  pepsin  present  in  each  of  the  tubes  the  more  rapid  is 
the  disappearance  of  the  sediment  of  ricin,  and  with  the  high  dilutions, 
or  low  (when  but  little  enzyme  is  present),  three  hours  is  not  time 
enough  to  note  differences  with  the  deposited  ricin,  and  in  slow  digestion 
some  inhibitory  chemical  change  aflFecting  the  activity  of  the  enzyme,  and 
thus  the  results  of  the  test,  takes  place.  For  instance,  it  is  not  uncommon 
to  observe  with  filtrates  from  normal  stomachs  that  the  one-tenth  dilution 
may  show  no  deposit,  and  the  variation  between  20,  40,  and  100  to  be 
distinctly  more  than  tliese  dilutions  should  signify. 

Einhorn^s  has  advanced  an  apparatus  for  the  performance  of  this 
test  which  does  away  with  the  necessity  of  the  water-oven,  consumes 
less  time,  and  in  which  the  test  tubes  used  are  graduated  in  millimeters 
to  note  the  amount  of  deposit.  The  quantitative  results  from  its  use, 
however,  are  still  more  variable  than  those  of  the  original  method. 

"Chymosin  and  Chymosinogcn." — In  clinical  work  when  the  acid- 
pepsin  secretion  is  normal  or  high  it  is  surprising  to  note  how  accurately 
the  secretion  of  this  supposed  enzyme  corresponds  with  that  of  the 
proteolytic  ferment  (and  it  is  mainly  for  this  reason  that  I  doubt  the 
existence  of  a  specific  milk-curdling  ferment ).  In  the  comparative  estima- 
tions of  over  700  test-meals  for  the  proteolytic  and  the  milk-curdling 
powers  (in  which  the  Mett  and  the  milk  tests  were  employed),  it  was 
proven  that  they  ran  so  closely  together  that  it  seemed  that  the  milk- 
curdling  tests  are  only  the  tests  of  a  partial  proteolytic  action,  which  the 
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Mett  and  Jakoby-Solms  prove  to  its  termination.  In  diseased  conditions 
of  the  stomach  and  those  of  general  illnesses,  much  variety  of  the  stomach 
secretions  is  observed.  The  main  digestive  secretions  of  the  stomach, 
namely,  hydrochloric  acid  and  pepsin  (chymosin),  are  liable  to  show  a 
ratio  change  in  ways  which  suggest  that  the  HCl  secretion  is  the  most 
easily,  quickly,  or  markedly  affected,  and  the  pepsinogen  (pepsin)  some- 
what less  so.  Because  of  the  ready  sensitiveness  of  the  HCl  secretion  to 
changes  in  corporal  conditions  (as  well  as  gastric),  quantitative  changes 
of  the  acid  are  not  of  as  much  diagnostic  significance  in  gastric  conditions 
as  is  that  of  the  enzyme,  and  thus  changes  in  the  "quantity  of  the  ferment 
are  truer  indices  of  stomach  disease  than  are  changes  in  the  HCl  content, 
although  for  thorough  work  both  should  be  quantitatively  tested  in  each 
instance.  It  is  not  uncommon  to  obtain  (particularly  in  some  of  the 
mysterious  neurotic  conditions)  achlorhydric  filtrates  in  which  but  little 
thorough  peptogenic  power  is  present  (but  which  show  a  full  quota  of 
the  milk-curdling  power)  in  patients  in  whom  test-meals  removed  a  short 
time  afterward  show  the  first  mentioned  to  be  normal.  On  the  other 
hand,  in  organic  diseases  of  the  stomach,  an  absence  or  a  decrease  in  the 
milk-curdling  power  is  always  accompanied  by  the  same  loas  in  the  other 
more  sensitive  gastric  secretion.  For  this  reason,  tests  of  this  possess 
value  in  the  diagnosis  and  prognosis  of  stomach  disease,  and  it  is  fortunate 
that  these  tests  are  so  easily  performed. 

The  specific  action  of  '*chymosin"  (pepsin)  is  upon  milk,  the 
casein  of  which  is  coagulated.  It  is  interesting  to  observe  that  while 
during  the  process  of  digestion  in  the  normal  stomach  this  enzyme  is 
active  in  an  acid  media,  and  the  secreted  free  HCl  serves  to  activate 
its  proferment,  still,  full  activity  through  the  milk-curdling  phase  can  be 
noted  in  a  neutral  or  alkaline  media  when  any  one  of  the  soluble  calcium 
salts  had  been  added.  For  this  reason,  tests  for  this  power  of  pepsin  are 
of  decided  value  in  alkaline  vomitus,  and  where  we  may  wish  to  note 
whether  this  contains  the  main  constituent  of  the  gastric  juice  or  not. 

Qualitative  Test. — Five  or  ten  cubic  centimeters  of  milk  are 
treated  with  a  few  drops  of  gastric  filtrate  and  kept  in  a  water-oven  at 
ZT"  C,  or  the  tube  placed  in  a  glass  of  warm  water  for  15  minutes.  If 
coagulation  takes  place,  pepsin  is  present.  If  not,  the  milk  is  treated 
with  10  cubic  centimeters  of  feebly  alkalinized  gastric  filtrate  (rendered 
so  by  adding  sodium  hydrate,  or  sodium  carbonate  solution  and  testing 
with  red  litmus  paper),  and  2  or  3  cubic  centimeters  of  a  1-per-cent. 
solution  of  calcium  chloride  are  added.  This  is  put  through  the  same 
heating  process  as  above  mentioned,  and  in  the  presence  of  the  zymogen 
a  thick  cake  of  casein  will  occur. 
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Quantitative  Method. — The  method  is  based  upon  the  fact  that  on 
gradually  diluting  the  gastric  filtrate  an  extent  of  dilution  is  finally 
reached  at  which  the  curdling  reaction  is  no  longer  obtained.     Under 
normal  conditions  this  for  the  ferment  is  between  1  to  30  and  1  to  40, 
and  for  the  artificially  activated  proferment  between  1  to  100  and  1  to 
150.     In  making  an  analysis  of  the  ferment  the  gastric  juice  is  neutral- 
ized with  a  very  dilute  solution  of  sodium  hydrate  (the  decinonnal 
solution  answers  well),  and  5  cubic  centimeters  of  the  filtrate  is  placed 
in  each  of  several  tubes.     The  first  is  employed  without  dilution,  the 
second  diluted  10  timc?^,  the  third  20  times,  and  the  fourth  30  times 
with  water.    To  these  an  equal  amount  of  neutral  milk  is  added  cor- 
responding to  the  total  amount  of  the  gastric  juice,  or  gastric  juice 
dilution  in  the  various  tubes.    These  tubes,  properly   labeled,  arc 
placed  in  the  water-oven  and  kept  for  15  minutes  at  a  temperature  of 
37°  C.  and  the  degree  of  coagulation  noted  according  to  the  dilution. 
Because  in  the  high  dilutions  much  fluid  is  contained  in  the  tubes  it  is 
best  to  perform  the  test  by  placing  S  cubic  centimeters  of  milk  in  each 
of  several  tubes,  and  to  this  add  the  neutralized  pure  juice,  and  the 
various  dilutions  in  5  cubic  centimeter  amounts;  in  this  way  all  of 
the  tubes  have  the  same  quantity  of  mixture. 

Since  with  a  given  gastric  filtrate  one  cannot  foretell  the  results 
of  the  reaction,  should  it  be  found  that  the  end-reaction  is  present 
only  in  the  pure  juice  or  a  low  dilution  (and  would  require  the 
performance  of  the  test  over  again),  it  is  best  to  activate  all  of  the 
ferment  substance  in  the  first  instance  in  each  quantitative  analysis. 
For  this  reason  I  would  advise  the  following  as  the  steady  routine  for 
the  estimations :  In  5-cubic-centimeter  lots,  the  pure  juice  and  the  dilu- 
tions up  to  140  should  be  placed  in  the  various  tubes.  To  each  of  these  are 
added  5  cubic  centimeters  of  neutralized  milk  and  3  cubic  centimeters 
of  a  1-per-cent.  sodium  chloride  solution,  and  the  observation  made  as 
above  described.  Where  steady  work  with  gastric  filtrates  is  being 
performed,  I  would  advise  the  use  of  a  simply  constructed  test-tube 
stand  to  hold  eight  tubes  of  about  15  or  20  cubic  centimeter  capacity. 
The  tubes  themselves  can  be  permanently  marked  with  diamond  ink. 
oY  the  base  of  the  standard  labeled  to  correspond  to  the  dilutions  in  each 
tube.  Such  a  stand  can  be  used  in  an  oven  and  is  most  convenient.  Milk- 
curdling  estimations  are  only  tests  of  the  pepsin  content,  and  being  so 
much  easier  to  perform  than  the  Mett,  Hammerschlag,  and  the  Jakoby- 
Solms  they  can  readily  be  utilized  in  clinical  work  for  this  purpose. 

Lipase. — It  is  now  definitely  settled  that  lipase  is  a  normal  con- 
stituent of  the  gastric  juice.  Being  present  in  such  small  amounts  in 
the  stomach  contents  and  being  difficult  to  accurately  estimate  quantita- 
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tively,  the  tests  for  it  are  subordinated  in  value  to  those  for  the  pepsin 
and  the  hydrochloric  acid  estimations.  In  instances  in  which  a  milk  or  a 
diet  liberal  in  fats  may  be  indicated  in  individuals  who  complain  of  an 
intolerance  for  these  substances,  tests  for  lipase  may  be  performed. 
After  an  experience  with  several  of  such  persons  (in  all  of  whom  I  have 
found  lipase  always  present),  I  believe  that  this  intolerance  really  exists, 
but  that  it  is  due  to  the  mechanical  effects  of  tough  milk  curds  or  fat  upon 
the  pylorus  and  stomach,  and  not  to  an  absence  or  diminution  of 
the  fat-splitting  ferment.  In  achylic  conditions,  the  gastric  lipase 
content  falls  with  the  other  stomach  digestive  secretions,  but  it  is  not 
uncommon  to  see  a  relatively  higher  lipase  content  than  would  be 
represented  by  the  other  gastric  secretions.  This  has  always  been  inter- 
preted by  me  as  a  lipase  addition  by  regurgitation  from  the  duodenum 
(such  as  may  be  possible  with  disturbance  of  the  pyloric  reflex  in  the 
neurotic  or  secretory  conditions,  or  possibly  in  the  direct  way  from 
primary  or  secondary  atony  of  the  pyloric  bundle  of  muscle  fibers). 
The  demonstration  and  quantitative  estimation  of  lipase  have  already 
been  described  in  this  chapter.  To  be  sure  that  such  lipase  as  may 
be  present  is  from  the  stomach  itself,  it  is  essential  that  a  thorough 
washing  of  the  organ  be  performed,  and  that  the  test-meal  following  it  be 
free  from  fat  (the  lactic  acid  free  meal  of  Boas  answers  well). 

EXAMINATION  AND  SIGNIFICANCE  OF  GASTRIC  MUCUS. 

The  mucus  in  test-meals  is  found  both  incorporated  with  the  sub- 
stance of  the  meal  and  in  a  free  form  which  floats  in  masses  or  gaseous 
clumps  on  the  surface  of  the  fluid.  The  first  is  the  gastric  mucus  which 
had  been  secreted  by  the  glandulature  of  the  stomach  combined  with 
the  mucin  constituent  of  the  saliva,  and  the  second  the  secretion  from 
the  mouth  or  pharynx  incident  to  the  passage  of  the  stomach  tube. 
The  latter  can  be  recognized  with  the  naked  eye,  and  since  it  is  of  no 
significance  in  diagnosis  it  should  be  skimmed  off. 

Test-meals  from  normal  stomachs  contain  too  small  amounts  of 
mucus  to  recognize  its  presence  by  the  naked  eye,  excepting  by  the  degree 
of  viscidity  it  imparts  to  the  return.  When  a  glass  rod  is  drawn  through 
such  meals  it  can  be  withdrawn  quite  free  of  adherent  substance,  although 
usually  more  amylum  adheres  to  the  rod  drawn  through  test-meals  from 
normal  stomachs  than  meals  pathologically  deprived  of  a  normal  amount 
of  mucus  content.  In  the  majority  of  cases  of  chronic  gastritis,  the  glass 
rod  can  drag  up  a  string  or  clump  of  incorporated  mucus,  whereas  in 
cases  of  increased  HCl  secretion  and  in  complete  atrophic  gastritis  the 
meal  is  often  so  fluid  that  the  rod  is  withdrawn  clean  not  only  of  mucus, 
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but  also  of  the  carbohydrate  test-meal  substance.  Unless  such  as  arc 
enumerated  above  are  plainly  evident,  no  fixed  conclusions  of  diagnostic 
import  can  be  drawn  from  the  macroscopic  examination  of  mucus  alone, 
for  cases  of  more  or  less  atrophic  or  sthenic  gastritis,  for  instance,  may 
display  an  increased  mucus,  and  others  again  a  very  low  content;  and 
this  is  likewisely  true  of  ulcer,  cancer,  and  the  benign  affections. 

ANALYSIS  OF  PRODUCTS  OF  ALBUMINOUS  DIGESTION. 

Since  proteid  conversion  depends  upon  the  presence  of  hydro- 
chloric acid  and  pepsinogen,  tests  for  the  various  proteid  bodies  arc 
not  important  in  clinical  work,  and  because  the  various  proteid  bodies 
are  present  in  a  more  or  less  complex  mixture  and  the  tests  for  each  of 
them  comprise  much  laboratory  detail,  they  are  but  rarely  performed. 
Qualitative  tests  for  syntonin,  pro-peptone,  and  peptone  are  found  on 
page  42.  The  separation  of  the  various  albumoses  may  be  performed 
as  follows: — 

A  known  amount  of  the  gastric  filtrate  is  carefully  neutralized 
with  a  dilute  solution  of  sodium  hydrate,  at  which  the  syntonin 
present  will  be  precipitated.  The  specimen  is  filtered  and  the  deposit 
on  the  filter  paper  with  the  paper  itself  (which  had  previously  been 
dried  and  weighed)  is  tested,  or  dried  and  weighed;  this  gives  the 
amount  of  syntonin.  The  filtrate  is  then  rendered  feebly  acid  with 
dilute  acetic  acid,  treated  with  an  equal  volume  of  a  saturated  solution 
of  common  salt,  and  brought  to  a  boil,  at  which  the  native  albumin 
present  will  be  coagulated  and  can  be  filtered  off  on  cooling.  This 
deposit  on  the  filter  paper  is  weighed,  as  before  described,  and  gives 
the  amount  of  native  albumin  present.  The  next  step  is  to  obtain  the 
albumoses  and  peptones  that  remain  in  the  filtrate.  The  albumoses 
are  obtained  by  treating  the  filtrate  with  a  concentrated  neutral 
ammonium  sulphate  in  excess  and  permitting  it  to  stand  for  twenty- 
four  hours  at  which  full  precipitation  of  the  albumoses  takes  place. 
When  these  have  been  filtered  off,  the  filtrate  contains  the  peptones, 
which  can  be  demonstrated  by  the  addition,  drop  by  drop,  of  a  2-per- 
cent, solution  of  cupric  sulphate,  at  which  a  rose  or  a  purplish-red 
color  will  develop  (biuret  test). 

ANALYSIS  OF  PRODUCTS  OF  CARBOHYDRATE 

DIGESTION. 

The  test  for  the  degree  of  starch  conversion  is  not  of  much  help 
for  diagnosis.  The  main  reason  for  this  is  that  all  .t)rpes  of  these 
bodies  from  starch  to  sugar  are  usually  present,  causing  a  complex 
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color.  In  absence  or  diminution  of  salivary  secretion,  the  blue  color 
with  iodine  may  be  most  helpful  in  suggesting  these  states,  and  a 
very  light-yellow  might  suggest  a  low  acid-enzymotic  secretion  in  the 
stomach.  An  occasional  suspicion  of  hasty  eating  and  incomplete 
salivation  as  being  a  factor  in  the  production  of  gastric  distress  may 
be  obtained  by  these  tests. 

The  various  stages  through  which  starch  passes  to  the  end  sugars 
are  demonstrable  by  the  different  colors  in  starch  and  erythro- 
dextrin  tests,  and  absence  of  color  in  achroodextrin  and  the  sugars  that 
are  noted  when  such  substances  are  treated  with  a  solution  of 
iodopotassic  iodide  (Lugol's  solution).  With  hydrated  starch  this 
strikes  a  blue,  and  with  erythrodextrin  a  mahogany  brown.  Maltose 
and  dextrose  are  best  tested  for  by  means  of  Fehling's  or  Nylander's 
solution. 

To  note  the  status  of  starch  digestion  a  few  cubic  centimeters  of 
gastric  filtrate  is  placed  in  a  dish,  diluted  with  water,  and  a  drop  of 
Lugol  solution  is  permitted  to  run  down  the  side  of  the  vessel  into  it. 
Filtrates  from  normal  stomachs  usually  display  a  dark-brown  colora- 
tion; and  when  the  starch  conversion  has  been  low,  a  deeper  brown 
with  a  bluish  tinge  may  be  noted.  A  deep  yellow  or  light  brown 
always  suggests  a  high  conversion. 

TESTS  OF  THE  MOTILITY  OF  THE  STOMACH. 

A  knowledge  of  the  motor  condition  of  the  stomach  is  of  vast 
importance  in  the  diagnosis  and  therapeutics  of  gastric  disease.  Of 
the  causes  of  insufficiency  two  main  divisions  may  be  made:  firstly,  a 
weakness  of  the  expelling  force ;  and  secondly,  an  obstruction  to  the 
emptying  of  the  organ. 

For  the  first  of  these  there  may  be  mentioned  as  factors  in  its 
production :  the  gastric  causes,  prolapse,  habitual  overeating  and  drinking, 
malignant  ulcer,  organic  disease  affecting  the  body  of  the  organ,  long- 
standing neurotic  conditions,  primary  atony,  etc.;  and  the  constitutional 
causes  of  toxemias,  particularly  from  systemic  disease  or  disease  of 
special  organs  other  than  the  stomach,  and  lastly  debilitated  states  of  the 
body. 

The  various  conditions  in  which  mechanical  obstruction  to  the 
exit  of  chyme  exists  may  be  divided  into  the  gastric  and  the  extra- 
gastric  causes,  in  both  of  which  the  obstruction  may  be  situated  in  the 
pyloric  region  or  at  the  pylorus  itself.  Among  the  conditions  confined 
to  the  stomach  can  be  mentioned  carcinoma,  cicatricial  contraction 
following  ulcerated  conditions,  thickening  of  the  pyloric  musculature 
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in  hypertrophic  gastritis,  perigastric  bands,  pedunculated-benign  gro^Mhs 
in  the  cavity  of  the  stomach  encroaching  on  the  narrow  pyloric  region, 
lymphocicatricial  masses  (following  ulcer),  usually  beginning  in  the 
deep  layers  and  extending  beyond  the  organ  and  by  virtue  of  their 
size  pressing  the  pyloric  region  forward,  and  lastly  a  congenitally  narrow 
pylorus.  Among  the  extragastric  conditions  may  be  enumerated  tunwrs 
and  adhesions  near  the  pylonis  involving  the  gall-bladder,  liver,  small 
and  large  intestine,  pancreas,  kidney,  large  or  displaced  spleen,  hernia, 
volvulus,  etc. 

Test-Meals  and  the  Chemical  Methods. — Repeated  investigations 
have  proven  to  me  that  the  motor  function  of  the  stomach  is  best 
tested  by  means  of  foods  which  in  kinds  and  quantities  should  leave 
the  stomach  in  certain  lengths  of  time — namely,  by  means  of  test- 
meals.  As  compared  to  the  various  chemical  measures  in  which  the 
great  uncertainties  of  time  for  dissolving,  absorption,  and  excretion  in  the 
urine  and  saliva  of  the  ingested  substances  are  encountered,  the  test-meal 
methods  are  the  direct,  more  accurate,  and  truer  physiological  means. 

In  the  efforts  to  get  away  from  the  unpleasant  features  of  the  use 
of  the  stomach  tube,  various  observers,  taking  advantage  of  the  fact 
that  certain  chemical  substances  dissolve  or  are  split  up  in  alkaline 
medias  and  not  in  acid,  have  advanced  methods  for  testing  the  motility 
of  the  stomach  that  are  so  far  removed  from  physiological  lines  that 
the  use  of  them  all  should  be  discontinued.  To  illustrate  this,  it  is  suffi- 
cient to  recall  that  catgut,  with  which  the  Sahli  bag  is  tied,  may  dissolve 
in  the  small  intestine  as  well  as  in  the  stomach. 

In  the  ingestion  of  chemical  substances,  which  should  be  absorbed 
from  the  alkaline  small  intestine  and  not  from  the  acid  stomach,  as  a 
means  for  testing  the  stomach  motility  just  as  much  inaccuracy  may 
exist.  It  has  long  been  taught  that  digestion  in  the  stomach  is  accom- 
plished solely  by  the  gastric  and  mouth  secretions,  and  that  only  in 
pathological  states  could  bile,  succus  entericus,  and  pancreatic  juice 
be  present.  Parlow,  however,  has  called  attention  to  the  possibility 
of  pancreatic  digestion  in  the  normal  stomach,  especially  after  the 
introduction  of  oils.  According  to  Boldyreff^®,  under  certain  condi- 
tions, considerable  amounts  of  pancreatic  secretion  together  with  bile 
and  intestinal  secretion  make  their  way  into  the  stomach  and  are  con- 
cerned in  the  activity  of  gastric  digestion.  In  some  of  the  many 
aspirations  of  the  empty  morning  stomach  I  have  performed  in  the 
search  for  organic  elements  in  gastric  contents,  the  presence  of  the 
intestinal  secretions  were  not  rare  findings  even  in  non-pathological 
conditions  of  the  organ.  In  the  low  secretory  and  particularly  in 
atonic  conditions  (both  of  which  comprise  the  great  majority  of  gas- 
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trie  cases),  such  morning  findings  were  not  uncommon,  and  in  my 
opinion  enough  attention  has  not  been  given  to  this  fact,  which,  as 
BoldyreflF  has  said,  is  not  occasioned  by  a  chance  reversed  peristalsis 
of  the  bowel;  here  then  is  another  element  of  inaccuracy  in  the  chemical 
methods  of  noting  the  gastric  motility.  Added  to  it,  are  those  con- 
nected with  the  "package  methods"  already  mentioned,  the  circuitous 
route  these  chemical  substances  must  take  before  elimination,  and  the 
presence  of  pathological  conditions  affecting  absorption  from  the  intes- 
tines in  the  first  instance,  or  elimination  from  the  delivering  organs  in 
the  last.  These  are  my  reasons  why  the  salol,  iodoform,  methylene 
blue,  iodipin,  or  other  methods,  are  not  included  or  advised  for  use, 
since  the  line  between  gastric  and  intestinal  digestive  processes  is  not 
sharp  enough  to  warrant  accurate  deductions  from  their  use  in  the 
tests  for  HCl  secretion,  or  the  absorptive  and  motor  tests. 

The  significant  factors  pertaining  to  the  diagnoses  of  the  common 
conditions  of  motor  disturbances  of  the  stomach,  as  gleaned  from  the 
examination  of  test-meals,  can  be  found  in  connection  with  the  de- 
scription of  the  different  forms  of  test-meal  (Chapter  VI),  and  the 
macroscopic  and  the  microscopic  examinations  of  same,  found  at  the 
beginning  and  conclusion  of  this  chapter. 

Food  Remnants  Obtained  by  Means  of  Morning  Lavage  of  Meals 
Taken  the  Evening  Before. — For  the  purpose  of  distinguishing  in  cases 
of  dilated  stomachs  whether  the  dilatation  present  is  secondary  to 
pyloric  stenosis  or  primary  in  nature,  the  lavage  of  the  morning 
stomach  after  a  heavy  meal  taken  the  night  before  has  been  practiced 
for  years.  In  high  degrees  of  pyloric  stenosis  the  morning  stomach 
usually  contains  more  or  less  food  remnants,  usually  those  of  the 
indigestible  vegetable  substances  (skins,  seeds,  etc.),  whereas  on  the 
other  hand,  when  the  exit  of  the  stomach  is  patent,  even  in  high 
degrees  of  gastric  atony,  the  morning  stomach  is  empty  of  foods.  This 
method  of  examination  must  be  considered  in  the  same  light  for  diag- 
nosis as  an  eight,  nine,  ten  and  so  on  hour  extraction  of  a  mixed  meal. 
No  digestion  takes  place  during  the  night,  or  during  sleep,  or  with  the 
body  in  a  recumbent  position,  that  makes  the  method  any  more  valuable 
than  if  the  same  kind  of  a  meal  were  taken  and  the  stomach  washed, 
both  on  the  same  day.  Its  utilization,  however,  has  phases  of  con- 
venience that  make  its  consideration  well  worth  the  while.  When 
the  examination  of  the  Ewald  and  mixed  meal  shows  the  existence 
of  a  stagnant  condition  of  the  organ  of  a  high  degree,  rather  than 
extract  a  series  of  mixed  meals,  at  say,  eighth,  tenth  and  twelfth-hour 
intervals,  it  expedites  matters  to  advise  the  taking  of  a  dinner  consisting 
of   the   various  commonly   eaten    food   articles   at   eight   or   ten   p.m.. 
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and  the  lavaging  of  the  organ  in  the  morning,  at  say,  eight,  ten,  or 
twelve  hours  afterward. 

It  must  be  evident,  that  in  a  high  degree  of  stagnant  condition  of 
the  stomach,  the  gastric  distress  incurred  by  the  taking  of  such  a  hean- 
meal,  or  the  vomiting  of  it  that  is  liable  to  follow  when  its  fermenta- 
tion and  irritation  take  place,  is  very  apt  to  cause  the  patient  a  rest- 
less and  sleepless  night;  or  the  meal  may  be  vomited  and  lost  before 
morning.  For  these  reasons  it  has  been  my  custom  to  control  the  quantit}- 
of  food  taken  and  advise  the  ingestion  of  the  regular  Riegel  meal 
in  the  evening  at  ten ;  or,  better  yet,  to  employ  only  such  substances 
for  the  evening  meal  as,  by  virtue  of  their  high  cellulose  content,  are 
not  digested  and  thus  would  "drag"  in  the  stomach,  and  still  wouM 
pass  through  a  stomach  tube  in  washing  for  them ;  for  these  examina- 
tions I  have  now  limited  my  practice  to  the  use  of  prunes  or  raisin* 
(cooked  or  raw).  A  small  dish  of  these  articles  can  be  eaten  in  the 
evening  at  a  specified  time  and  the  skins  and  cellulose  substance  of 
them  readily  obtained  in  the  morning.  In  the  examination  of  the 
lavage  water  in  these  instances  the  employment  of  the  author's  strain- 
ing sieve,  described  on  page  389,  is  convenient. 

A  word  of  caution  must  now  be  said  on  drawing  conclusions  for 
or  against  pyloric  stenosis  from  these  examinations  alone,  which,  next 
to  'Mate  collective  vomiting."  may  be  classed  as  the  most  valuable 
measures  we  now  have  for  the  diagnosis  of  stenotic  conditions.  The 
perusal  of  the  following  history  of  a  case  in  point  is  offered  as  of 
interest : — 

G.  S.  R.,  48  years.  Intelligent  man.  Writer  by  profession.  Widower. 
Mother  died  at  66.  of  pneumonia;  father  at  71.  from  an  "accident,"  Habits  good. 
Highly  neurotic  in  nature. 

History. — Twenty-tive  years  before,  when  weighing  180  pounds,  began  to  have 
pains  in  the  stomach-region  of  a  gastralgic  type.  The  attacks  came  on  periodically, 
lasting  one  or  two  weeks  at  a  time,  with  an  interval  of  complete  cessation  between. 
During  the  attacks  the  pain  was  most  acute  (requiring  morphine),  and  was  accom- 
panied with  vomiting  and  much  gaseous  distention  of  the  stomach.  His  weight 
gradually  ran  down  to  150  pounds  until  one  and  one-half  years  before  I  saw  him 
when  he  contracted  typhoid  fever.  After  the  typhoid  his  gastric  attacks  came  more 
often  and  were  more  intense  in  character;  he  had  distinct  collective  vomiting,  some- 
times vomiting  foods  eaten  two  days  before,  and  as  much  as  two  quarts  at  a  time. 
At  times  he  vomited  very  seldom — "Providing  I  was  not  nervous  at  the  time  when  I 
would  be  seized  with  a  violent  pain  in  the  stomach  during  a  meal,  I  would  get  these 
attacks  for  no  known  reason  and  when  begun  I  would  be  worse  again  for  two  or 
three  weeks."  In  the  past  one  and  one-half  years,  lost  68  pounds  in  weight,  and  once 
lost  eight  pounds  in  ten  days.  For  a  space  of  three  months  since  the  typhoid  he  im- 
proved marvelously  and  regained  40  pounds  of  lost  weight,  only  to  lose  it  again 
afterwards.  Carried  a  stomach-tube  in  his  pocket  which  he  passed  upon  himself 
to  empty  his  stomach  and  relieve  his  gastric  distress  during  the  painful  seizures. 
Was  mildly  addicted  to  the  use  of  morphine. 
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Physical  Examination. — ^Weight,  108  pounds;  anemic  and  attenuated  in  body; 
plainly  a  neurasthenic.  Stomach  seven  centimeters  below  umbilicus  and  enlarged 
in  all  directions;  gastric  peristaltic  waves  plainly  visible;  gastric  splash  sounds 
marked ;  an  indistinctly-defined  mass,  small  in  size  and  situated  deep  in  the  epigas- 
trium; pressure  on  the  epigastrium  painful,  and  gave  him  nausea.  Ewald  meal 
showed  180  cubic  centimeters  return,  a  low  carbohydrate  conversion,  a  high  HCl 
secretion  and  a  total  acidity  of  140'',  and  increased  mucus.  He  ate  a  large  dish  of 
prunes  and  raisins  at  ten  o'clock  in  the  evening,  and  the  stomach  was  washed  the 
next  morning  at  9  o'clock.  The  lavage  water  contained  nothing  but  a  few  rolls  of 
mucus  (no  vegetable  substance  whatever). 

Operation  the  next  day.  The  anterior  surface  of  the  pyloric  region  and 
body  of  the  stomach  normal.  No  metastases  or  adhesions.  A  mass  about  the  size 
of  a  child's  fist  was  disclosed  back  of  the  pyloric  region,  pressing  both  walls  of  the 
pyloric  region  forward,  but  not  actually  involving  the  pylorus  itself.  Its  deep 
situation  precluded  its  extirpation,  a  gastro-enterostomy  being  performed  with  suc- 
cessful results  in  the  patient's  local  and  general  improvement. 

The  above  case  shows  that  a  stenotic  condition  must  be  marked 
at  or  very  near  to  the  pylorus  itself  to  give  results  from  this  method 
of  examination.  I  have  observed  two  cases  of  perigastric  bands  binding 
down  the  pyloric  region  (when  the  stomach  was  also  immensely 
dilated)  that  failed  to  give  results  from  this  method  of  examination,  and 
thus  it  is  that  one  should  be  careful  not  to  be  too  hasty  in  decreeing  the 
absence  of  stenosis  from  negative  returns.    , 

Roentgen  Ray — Mixed  Meal  Method  of  the  Author. — In  cases  in 
which  the  use  of  the  stomach  tube  is  contraindicated,  refused,  or  when 
for  any  reason  we  wish  to  avoid  its  use,  a  method  of  noting  the 
motility  of  the  stomach  is  here  advanced.  The  method  is  based  upon 
the  fact  that  the  insoluble  bismuth  salts  leave  the  stomach  with  the 
component  foods  of  the  Riegel  meal — or  any  mixture  of  foods  in  fact 
— in  about  normal  times.  In  normal  stomachs  and  under  favorable 
conditions,  about  25  grams  of  bismuth  subcarbonate  or  32  grams 
of  bismuth  subnitrate  ingested  at  the  time  of  the  taking  of  a  Riegel 
meal  and  the  stomach  observed  by  X-rays  five  hours  afterward,  will 
just  about  show  a  shadow  corresponding  in  limits  to  the  upper  and 
lower  border  of  the  pyloric  region,  while  the  body  and  fundus  of  the 
stomach  will  not  cast  a  bismuth  shadow.  At  six  hours  and  later,  the 
stomach  will  be  emptied  of  both  the  bismuth  and  the  food  contents  and 
the  stomach  area  will  not  be  discernible. 

The  method  is  simply  performed.  In  the  morning  preferably,  a 
Riegel  meal  is  taken  quickly  followed  by  a  glass  of  kephyr,  zoolak,  or 
kumyss,  or  a  plate  of  apple  sauce  in  which  the  bismuth  salt  had  been 
mixed.  The  observation  by  means  of  the  Crookes  tube  and  fluoro- 
scope  screen,  or  X-ray  plate,  is  made  at  three,  five,  seven  and  so  on 
hours  afterward,  and  the  time  noted  when  the  bismuth  has  left  the 
organ. 
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When  the  bismuth  in  the  small  intestine  does  not  interfere  with 
the  observations,  it  may  be  noted  that  a  stomach  shadow  may  not  be 
seen  in  one  or  two  hours  in  cases  of  hypermotility,  be  distinctly  marked  in 
seven  and  nine  hours  afterward  in  delayed  motility  from  any  cause, 
and  in  marked  pyloric  stenosis  it  is  usual  to  observe  a  deep  general 
stomach  shadow  as  late  as  twelve  or  more  hours  after  ingestion.  In 
one  of  my  cases  of  a  high  degree  of  malignant  stenosis  of  the  pylorus, 
the  stomach  shadow  could  easily  be  noted  three  days  afterward  and 
for  two  days  longer  even  in  spite  of  two  washings  of  the  organ. 

MICROSCOPIC  EXAMINATION  OF  THE  GASTRIC 

CONTENTS. 

The  microscopic  examination  of  the  stomach  contents  often 
gives  most  valuable  diagnostic  information.  The  findings  of  impor- 
tance are  the  abnormal  constituents  in  the  ftuid  of  the  fasting  stomach, 
the  noting  of  alterations  in  the  normal  conversion  of  foods  during  the 
process  of  digestion,  and  the  bacteriological  findings  in  both  the  foo<l- 
digesting  and  empty  organ.  Much  of  the  information  on  these  has  been 
described  elsewhere  in  this  volume,  and  this  section  will  concern  itself 
more  particularly  with  the  technique  of  the  examinations. 

Mucus. — The  fluid  obtained  from  the  fasting  stomach  is  usually 
food-free,  consisting  mostly  of  mucus,  detached  squamous  cells  from 
above  the  cardia,  leucocytes,  free  nuclei  which  are  derived  from  the 
normal  cellular  elements  the  protoplasm  of  which  had  digested  down 
to  the  more  resisting  nuclear  membrane,  and  occasionally  the  so- 
called  mucus  spirals.  All  of  these  may  be  readily  recognized  by  the 
low  power,  and,  excepting  the  free  nuclei,  without  the  addition  of  a 
stain.  A  preparatory  staining  may  be  advantageous  at  times,  and  for 
this  any  of  the  commonly  used  ones  may  be  employed.  When  much 
mucus  is  present,  it  is  often  best  not  to  fix  the  slide  with  heat  but  to 
do  this  with  plain  wood  alcohol. 

If  gastric  juice  containing  mucus,  hydrochloric  acid,  or  large 
amounts  of  yeast  fungi  be  permitted  to  stand  for  a  while,  small 
tapioca-like  bodies  will  collect  on  the  bottom  of  the  vessel,  which,  upon 
microscopic  examination,  will  be  seen  to  contain  numerous  spherical 
snail-like  formations  of  mucus  occurring  either  singly  or  collected  in 
clumps.  They  are  of  no  special  pathological  significance.  Mucus 
itself  can  be  recognized  through  the  microscope  by  its  fibrillary  character 
and  by  having  C(^rpuscular  elements  and  myelin  drops  in  its  substance. 
The  myelin  drops  are  not  stained  by  the  dyes.  Mucus  is  dissolved  by 
alkalies,  and  not  by  acetic  acid. 
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Cellular  Elements. — In  atrophic  conditions  of  the  glandulature, 
in  addition  to  the  above,  the  morning  stomach  often  contains  free  cellu- 
lar elements  from  the  gastric  tubules.  These  are  obtained  in  the 
aspirated  contents,  or  from  saline  instillations  into  the  stomach,  and 
are  of  much  value  in  diagnosing  atrophic  gastritis.  When  present  in 
these  conditions,  the  acid  or  parietal  tubule  cell  is  the  more  easily 
recognized  because  its  entire  protoplasmic  body  stains  with  a  fine 
stippling  of  granules  and  its  nucleus  is  prominent.     The  central  cells 


are  not  so  prominent  because  they  take  up  the  aniline  stains  but  very 
poorly  (with  the  nucleus  of  them  better  results  are  obtained).  By 
patient  search,  however,  their  long  oval  nucleus  with  a  more  or  less 
distinct  shred  of  cell  protoplasm — not  stippled — may  be  observed. 
In  atrophic  gastritis  the  epithelium  of  the  stomach  is  also  shed,  and 
the  columnar  cells  may  show  themselves  singly  or  in  numbers  in 
a  regular  alignment.  Other  cellular  elements  commonly  seen  in  chronic 
gastritis  are  large  numbers  of  leucocytes,  which  can  be  readily  recog- 
nized by  their  cellular  and  nuclear  characteristics.  In  these  con- 
ditions also,  the  number  of  free  nuclei  are  prominent  features  of  the 
contents.     Occasionally,  a  cellular  cast  of  the  gastric  tubules  may  be 
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seen  with  the  cells  in  regular  mass  formation.  Goblet  cells  from  the 
epithelium  are  not  rare  findings,  and  are  not  of  much  significance  alcme 
unless  present  in  distinctly  increased  numbers.  Care  must  be  taken 
Ihat  the  columnar  cells  observed  and  considered  gastric  are  not  those 
from  the  respiratory  tract  which  have  been  swallowed;  these  latter 
can  often  be  recognized  by  their  cilia  and  subcilia  cell  protoplasm,  and 
their  infrequency. 

When  the  instillation  method  is  being  employed,  the  return  mnst 


I''ig.  40. — View  through  the  microscope  of  the  sediment  from  a  case  of 
atrophic  gastritis.  A,  Acid  or  parietal  cells.  B,  Squamous  epithelium.  C, 
Mucus  from  stomach.  D,  Leucocytes.  E,  Free  nuclei.  F,  Yeast  fungi.  C, 
Bacilli.    X  460. 

be  allowed  to  settle  and  the  lower  regions  centrifuged.  Several  differ- 
ent methods  of  staining  may  be  employed,  but  the  commtmly  used 
one  for  staining  blood  and  tissues  answers  best — j4  per  cent,  eosin  or 
1  per  cent,  alcoholic  (wood)  solution  of  hematoxylin  (Bohmers).  WTieo 
dry  the  slide  is  fixed  by  heat  (passing  through  the  flame  three  times). 
or  by  flooding  witli  wood  alcohol  and  thoroughly  drying.  The  eosin 
is  used  first  for  two  or  three  minutes,  the  slide  then  swilled  in 
water,  and  stained  while  wet  with  the  liematoxylin  solution.  TTiis 
method  of  staining  usually  colors  the  acid  cells  red,  and  the  central 
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and  cphbdnl,  as  well  as  all  others,  a  blue.  Biondi's  polychrome, 
aniline,  gentiui-TioIet,  or  others,  may  be  used  to  bring  the  cells  out 
prominenth-.    An  amplification  of  about  500  diameters  is  desirable. 

Pood  Remnants. — These  are  obtained  by  direct  aspiration,  or 
better  by  lavage  of  the  stomach  a  deBnite  number  of  hours  after  a  meal 
when  the  stomach  nonnally  should  be  empt}'  or  have  only  a  tew  stray 
remnants.  By  the  la\-agc  method  most  of  the  larger  particles  could  be 
collected  oo  the  surface  of  a  sieving  screen  ^if  this  is  between  60  to 
100  wires  to  the  inch),  and  could  be  readily  seen  by  the  naked  eye. 


Fig.  41. — Photomicrograph  of  a  portion  of  a  dinner  from  a  case  of 
marked  primary  gastric  atony  extracted  several  hours  after  Ingestion. 
Shows  mostly  vegetable  substance,  fat. droplets,  meat  fibers,  and  aiiiorphoui 
material.    X  70. 


When  this  is  not  used,  or  the  particles  very  few  or  fine,  the  lavage 
return  should  be  permitted  to  stand  for  an  hour  or  so,  the  supernatant 
clear  fluid  drawn  off,  and  the  dregs  placed  in  a  conical  glass  until  the 
food  substances  settle.  The  sediment  should  then  be  drawn  out  by 
means  of  a  long  pipette,  and  examined  in  the  fresh  and  wet  state  with  a 
low  power. 

The  red  meat  fibers  are  seen  with  a  more  or  less  separation  of  their 
fasciculi,  depending  upon  the  motor  activity  of  the  stomach  and  upon  tlie 
degree  of  acid-enzymotic  secretion.  They  are  seen  as  large-si/cd, 
reddish-colored  coltimns  displaying  fine  transverse  striations.    The 
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Starch  is  observed  all  the  way  from  the  characteristic  kidney  or  oyster- 
shaped  granule  havin|^  a  hilum  and  striations  from  it,  to  the  loo5t 
amorphous  matter  which  has  been  freed  from  the  interior  of  th( 
granule.  The  process  of  starch  digestion  may  morphologically  be 
described  as:  first,  the  granule,  wliich.  through  absorption  of  water 
swells,  loses  its  hilum  shape  and  striations;  then  a  rather  stippled. 
round  body  with  a  two  or  ttiree-armed  dark  remnant  of  the  hilum; 
then  a  globular  sphere  less  distinctly  stippled  and  with  thinner  mem- 


Fig.  42. — Microscopic  view  of  a  pan  of  the  contents  of  a  stomach  from 
a  case  of  extreme  gastric  myasthenia  following  typhoid  fever.  The  picture 
represents  panicles  of  a  dinner  taken  six  hours  before  and  an  Ewald  test- 
meal  taken  one  hour  before.  A,  Starch  granules  in  various  stages  of  diges- 
tion. B,  Striated  meat  fibres  (beef).  C,  Vegetable  substance,  D,  Fatty  acid 
crystals.  E,  Fat  droplets.  F,  Mucus  and  niycelia.  G,  Yeast  fungi.  H,  Sar- 
ein;e.  /,  Columnar  cells  from  pharynx.  K,  Squamous  epithelium.  L,  Leu- 
cocytes,   il/,  Isol.ited  nuclei.    A',  Diplococci,    O,  Leptothnx  buccalis.    X  400l 

brane;  and,  finally,  the  bursting  of  tlie  latter  freeing  the  amorphous 
starch  matter  from  the  interior.  The  other  vegetable  substances  are 
seen  in  a  great  variety  of  formations,  both  in  their  cellulose  make  up  and 
also  in  the  character  of  the  contained  cells.  It  is  a  fairly  safe  rule  to 
follow,  that  any  striking  looking  object  seen,  particularly  when  of 
large  size  and  having  well-marked  stroma  and  cells,  or  any  single  cell 
of  large  or  small  size  with  confining  membrane  and  large  granule  suti- 
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stance  in  its  interior,  are  very  apt  to  be  of  vegetable  nature.  The  green 
vegetables,  of  course,  have  the  characteristic  chlorophyll  color,  which 
such  articles  may  retain  even  in  the  feces,  and  this  readily  distin- 
guishes them.  Fat  is  present  in  one  or  both  of  two  forms;  these  are 
the  highly  refractive  fat  droplets  which  may  be  of  any  size,  or  the 
fatty  acid  crystals.  The  latter  can  readily  be  distinguished  by  their 
fine  needle-like  rosette  formations,  or  their  arrangement  in  more  or  less 
regular  bundles.     Fatty  acid  crystals  are  usually  yellow  in  color. 


Fungi. — Of  great  signihcance  in  diagnosis  is  the  occurrence  of  the 
various  fungi  in  gastric  contents.  The  commonest  types  of  these  are 
the  yeast  fungi  and  sarcin»,  which,  under  certain  conditions,  may  be 
present  in  the  stomach  in  enormous  numbers.  They  usually  occur 
together  in  states  of  gastric  stagnation,  and  it  is  important  to  note 
that  in  gastric  cancer  the  sarcinje  are  generally  absent  (probably  be- 
cause of  the  absence  of  HCl)  although  the  yeast  bodies  may  be 
present  in  greatly  increased  amounts.  The  appearance  of  all  of  the 
fungi  is  readily  recognized,  without  preparatory  staining,  by  means 
oi  a  moderately  high  amplification. 

The  appearance  of  yeast  is  very  characteristic,  presenting  itself  as 
small  attached  oval  bodies,  strung  out  in  rows  with  occasional  buds 
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arranged  at  an  acute  angle  to  the  parent  body.  Gram's  iodine  or  LugcJ'i 
solution,  or  plain  tincture  of  iodine  stains  them  yellow.  The  sarcinz 
are  smaller  rounded  bodies  usually  found  arranged  in  one  of  two 
formations.  The  first  is  the  common  cotton  bale  form  arranged  in 
squares  or  tetrahedra,  sometimes  colorless  and  glistening,  at  other 
times  a  brownish-yellow.  The  second  are  the  smaller  sized,  detached 
bodies  arranged  more  in  groups  like  micrococci.  When  doubt  exists 
as  to  their  presence,  the  cellulose  staining  method  suggested  by  Boas 
would  serve  to  distinguish  them.     This  is  simply  performed  by  placing 


.  „^^^ 

'•'  '  "^^   \ 

I-'ig.  44. — Fresh-water  A\gx.  showing  two  forms,  a  plain  rcsnnbling 
the  funici  shown  on  the  foregoing  page,  and  the  bamboo-rod  form.  Tiie 
specimen  was  obtained  from  lavage  water  in  a  clinic  ^s«  (food  particles 
lowing)  ami  was  tirst  thought  to  be  fungi  from  the  stomach.  Close  ex- 
amination showed  the  two  forms,  a  cellulose  structure  in  each,  and  the 
bodies  which  resembled  mycclia  to  be  another  substance. 

several  drops  of  gastric  contents  I  imfiltered )  on  a  slide  to  which  is  added 
about  the  same  quantity  of  the  following: — 

B   Zinci  chloridi   . . .'. 20.0 

Folassii  iodidi  ; 6,5 

lodidi    IJ 

Aqu:e    10.5 

With  a  gliiss  rod,  or  the  rear  end  of  a  match,  a  thorough  mixture 
is  made,  and  the  slide  permitted  to  stand  for  several  moments.  An- 
other very  thin  glass  slide  or  a  large  cover  glass  is  placed  upon  the 
specimen  and  examined  with  a  rather  high  power,  when  it  will  be 
noted  that  the  starches  are  stained  a  blue  and  the  sarcinie  a  violet-red. 
Under  normal  conditions  but  few  sareinw  can  he  found ;  they  are  found  in 
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large  numbers  in  the  primary  gastric  atonies  where  the  hydrochloric  acid 
secretion  is  present  in  normal  amounts  or  increased. 

Einhorn  has  observed  several  other  forms  of  fungi,  among  which 
he  mentions  a  very  small  pellicle  occurring  in  sparsely  isolated  groups, 
a  large  greenish  pellicle,  and  a  blackish  pellicle  occurring  in  long, 
thread-like  form.  These,  with  the  yeast  and  sarcinae,  are  vegetable 
substances  which  have  been  introduced  from  without,  and  when  fer- 
menting in  the  stomach  may  cause  gastric   symptoms  until  they  have 


I 


Fig.  45,— Photomicrograph  of  a  . 
ated  from  the  stomach  of  a  patient  who  had  a 
large  dark  objects  are  starch  granules  in  various  stages  of  digestion. 
Directly  above  the  center  is  seen  the  typical  oyster  shell  granule  of  raw 
starch  with  its  hilum.  Below  the  center,  and  elsewhere,  are  seen  granules 
which  had  changed  down  to  the  free  starch  substance.  Throughout  the 
picture  are-  seen  red  blood-cells.  Stained  with  Gram's  solution  and  eosine. 
X  600. 


been  removed  by  lavage.  If  tap  or  unfiltered  water  is  used  in  the  stomach 
and  the  sediment  examined  by  microscope,  certain  microscopical  plants 
(algse)  are  met  with.  In  certain  seasons  of  the  year  the  water  may 
contain  a  large  number  of  them,  and  when  viewed  through  the  micro- 
scope they  very  closely  resemble  fungi,  and  may  be  mistaken  for  them. 

Blood. — The  microscopic  examinations  of  vomitus  and  gastric 
contents  in  which  amounts  of  altered  blood  may  be  present  usually 
display   more   or   less   red    cells    which    have    not   lost   their    morpbo- 
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logical  character.  Such  contents  are  often  obtained  from  cases  of 
carcinoma  particularly  when  the  growth  is  of  the  soft  variety,  or  laic 
in  the  scirrhous  or  colloid  forms.  In  my  opinion,  the  constant  finding 
of  such  blood  in  the  aspirated  contents  of  morning  stomachs  (when 
the  traumatic  form  from  the  tube,  or  the  swallowed  forms  can  be 
excluded)  are  of  much  significance  in  making  early  diagnoses  of  stomach 
cancer. 

Cases  of  acute  gastric  ulcer  may  be  encountered  in  which,  because 
of  the  absence  of  the  characteristic  subjective  and  objective  symptoms, 
the  presence  of  an  ulcer  would  not  at  first  be  suspected,  and  not 
until  a  test-meal  had  been  examined  and  the  blood-cells  noted.  In 
such  instances  when  a  return  through  the  tube  comes  up  colored  by 
admixture  with  blood  it  is  a  wise  precaution  to  immediately  withdraw 
the  tube,  and  satisfy  oneself  with  the  examination  of  such  return  as 
may  have  been  obtained. 

The  red  blood-cells  can  usually  be  recognized  in  the  examination 
of  a  loop  or  two  of  the  unfiltered  gastric  contents.  For  the  purpose 
of  more  definitely  recognizing  them,  however,  a  specimen  may  be 
dried  and  fixed  by  heat  and  stained  with  an  alcoholic  or  aqueous  eosin 
solution  of  5^  or  1  per  cent,  in  strength. 

Pus. — Since  in  the  mass  of  food  in  test-meals  pus  cells  cannot 
definitely  be  distinguished  by  the  microscope,  and  since  by  lavaging 
the  stomach  such  great  quantities  of  fluid  are  employed  in  which  the 
cells  must  be  sought,  dry  aspiration  or  aspiration  after  a  small  saline 
instillation  are  the  best  ways  to  make  these  examinations.  Excepting 
that  which  may  be  swallowed  from  ulcerative  or  septic  conditions 
about  the  mouth,  etc.,  pus  cells  regularly  observed  in  contents  from  the 
fasting  stomach  are  indicative  of  ulcerative  conditions,  and  since  ulcera- 
tion commonly  exists  in  malignant  processes — even  when  small  in  size— 
the  finding  of  these  cells  is  even  more  significant  than  is  increased 
bacterial  flora.  Also,  the  finding  of  large  numbers  of  pus  cells  in 
aspirations  of  the  empty  stomach  or  in  the  vomitus  constitutes  the  most 
valuable  single  symptom  we  have  in  diagnosing  phlegmonous  gastritis. 

If  a  drop  or  two  of  aspirated  contents,  or  the  centrifuged  sediment 
of  the  lower  zones  of  the  saline  instillation  be  placed  upon  a  slide  with 
a  drop  of  acetic  acid  and  a  cover  glass  placed  upon  it,  the  pus  cells 
can  readily  be  observed  in  the  specimen  by  using  the  high  power 
lenses.  They  are  usually  seen  as  more  or  less  irregularly-shaped  glob- 
ular bodies,  about  twice  the  size  of  the  red  blood-cell,  in  which  one  or 
m.ore  nuclei  may  or  may  not  be  seen.  The  apparent  presence  or 
absence  of  nuclei  depends  upon  the  amount  of  granulation ;  in  coarsely 
granular  corpuscles  they  are  invisible,  but  are  usually  well-marked 
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when  the  granulations  are  fine.  Occasionally  fat-globules  and  granules 
appear  in  the  cells.  With  the  pus  cells  are  generally  observed  more  or 
less  distinct  leucocytes  with  their  sharply  defined  nuclei  and  clear 
protoplasmic  substance.  In  observing  the  various  types  of  cells  from 
leucocytes  to  mature  pus  cells,  it  is  desirable  to  stain  one  of  the  speci- 
mens by  means  of  one  of  the  basic  dyes  (after  first  drying  and  fixing 
by  heat).  If  too  long  a  time  has  not  elapsed  for  these  elements  to 
change  in  form  because  of  the  water  with  which  they  have  been  in  contact, 
there  will  be  noted  the  following  types  of  cells — leucocytes  (usually  some- 
what irregular  in  outline)  ;  cells  with  fragmentation  of  the  nucleus 
associated  with  pyknosis;  a  fragmentation  of  the  entire  cell  with  the 
formations  of  mononuclear  neutrophiles ;  and  finally  a  large  type  of 
cell  in  which  only  a  very  irregular  outline  may  be  present.  Generally 
when  pus  is  observed,  the  micro-organisms  are  a  prominent  feature  in 
the  specimen. 

Crystals. — In  vomited  matter  and  aspiration  of  morning  stomach 
contents  containing  bile,  crystals  of  leucin,  tyrosin,  and  cholesterin 
are  quite  commonly  observed.  These  can  usually  be  recognized  by 
the  form  of  their  crystals,  as  well  as  by  their  chemical  reactions.  Both 
leucin  and  tyrosin  much  resemble  the  fatty  acid  cr>'stals.  The  leucin 
occurs  in  the  form  of  spherules  of  variable  size,  and  resembles  globules 
of  fat,  but  differs  from  fat  in  that  they  are  not  dissolved  by  ether;  the 
tyrosin  (only  rarely  found)  crystallizes  in  the  form  of  very  fine  needles 
in  sheave-like  formations  which  are  insoluble  in  acetic  acid,  but  soluble 
in  ammonia  and  hydrochloric  acid;  and  the  cholesterin  in  colorless, 
transparent  plates,  the  margins  and  angles  of  which  present  a  ragged 
appearance,  and  which  are  insoluble  in  water,  dilute  acids,  and  alka- 
lies, but  readily  so  in  ether,  chloroform,  or  benzol,  and  when  touched 
with  a  drop  of  concentrated  hydrochloric  acid  they  gradually  disappear, 
the  edges  assuming  a  yellowish-red  color.  Still  more  rarely  found  than 
tyrosin,  are  the  oxalate  crystals ;  these  are  readily  recognized  by  their 
well-known  square  envelope  shape,  their  insolubility  in  ammonia  or 
alcohol,  and  their  ready  solubility  in  the  mineral  acids.  Crystals  of 
ammonio-magnesium  phosphate  (coffin  lid),  or  magnesium  phosphate 
may  be  encountered  in  alkaline  contents. 

Protozoa  have  been  found  in  stomach  contents  bv  several  observ- 
ers.  Among  the  varieties  reported  are  the  trichomonads,  megastoma 
entericum,  flagellates,  amebas,  and  monads,  two  or  more  of  which 
types  may  occur  together  in  high  degrees  of  stagnant  conditions  of  the 
stomach,  usually  of  the  non-obstructive  type.  They  are  to  be  seen 
only  in  neutral  or  alkaline  contents,  and  are  best  sought  for  in  aspi- 
rated contents  of  the  empty  morning  stomach,  which  must  be  exam- 
ined while  still  warm. 
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Micro-organisms. — Other  than  the  fungi  above  mentioned, 
stomach  contents  contain  a  number  of  bacteria,  particularly  in  patho- 
logical conditions  of  the  organ.  The  most  important  of  the  various 
types  seen  is  a  lactic  acid  producing  bacillus  generally  known  as  ibt 
Boas-Oppler  and  also  designated  Fadenbazillen,  long  bacillus  or  lactic 
acid  bacillus.  These  organisms  occur  in  a  number  of  morphological 
varieties,  the  most  common  of  which  is  an  exceptionally  long  organisni. 
joined  end  to  end,  and  arranged  in  long  threads  or  zigzag  lines  (geni- 


case  of  gastric  carcinoma  displaying  the  Boas-Oppler  bacilli.  The  stellate 
formations  seen  are  a  crystallization  of  the  specimen  produced  in  the  dry- 
ing, and  these  are  sometimes  mistaken  for  fatty  acid  crystals.  X  200. 
Stained  with  1  per  cent,  aqueous  eosine  and  counterstained  with  methylene- 

blue. 

oiilate  organism).  In  my  experience  the  second  common  type  is  a 
shorter  and  thicker  (but  still  large-sized)  organism,  which  is  encountered 
not  as  numerously  as  the  first  form. 

The  Hoas-Oppler  bacillus  is  probably  of  the  genus  Icptothrix  and 
is  usually  met  with  in  large  numbers  in  stomach  contents  of  gastric 
cancer  when  the  motility  and  chemism  (HCO  of  the  organ  are 
markedly  interfered  with.  On  these  occasions,  they  may  also  be  found 
in  the  mouth,  esophagus,  or  occasionally  in  the  intestines,  to  which 
localities  they  are  carried  from  the  sioniach  in  the  vomitus,  or  by 
exit    through    the    pylorus.      Contrary    to    other    saprophytes     (yeast. 
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sarcitue)  which  can  proliferate  in  delayed  conditions  of  the  stomach, 
the  long  bacilli  require  marked  stagnation  of  the  organ,  and,  since  the 
dual  agencies  of  absence  of  digestive  stomach  secretion  and  high 
degrees  of  obstruction  are  more  commpnly  present  in  gastric  cancer 
they  are  of  much  significance  in  the  diagnosis  of  that  disease. 

When  these  organisms  are  found,  lactic  acid  is  invariably  present 
in  large  amounts,  proving  that  they  are  active  lactic  acid  producers. 
In  this  connection  it  must  be  remembered,  that  in  benign  pyloric 


Fig.  47. — Photomicrograph  of  a  portion  of  stomach  contents  from  a 
case  of  gastric  carcinoma  showing  Boas-Oppter  bacilli,  short  bacilli,  strepto- 
and  staphylococci.     X  1000.     Stained   with  methylene- blue. 

Stenosis,  and  sometimes  in  high  degrees  of  primary  atony,  lactic 
acid  may  be  present  in  plainly  increased  amounts;  but  I  have  yet  to 
sec  the  stomach  contents  from  a  non-malignant  case  show  the  presence 
of  many  of  the  long  bacilli,  and  for  this  reason  I  believe  them  to 
be  of  much  significance  in  the  differential  diagnosis  between  malignant 
and  non-malignant  conditions  of  the  organ.  The  matter  is  simpiv  one 
of  the  degree  of  stenosis — which  is  the  most  marked  in  cancer — and 
that  of  the  HCl  secretion,  which  is  more  characteristically  absent  in 
malignant  disease.  The  demonstration  of  the  long  bacilli  is  even  a 
more  important  diagnostic  finding  than  of  lactic  acid,  since  only  a  small 
amount  of  gastric  contents  are  necessary  for  examination,  and  no  pre- 
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cautions,  as  in  the  amount  of  lactic  acid  found  in  the  contents,  need  It 
taken  in  examining  for  them. 

The  bacillus  is  non-motile,  is  readily  dyed  by  any  of  the  aniKnt 
stains,  and  is  Gram  positive.  The  commonly  seen  type  can  easilj  bt 
recognized  by  the  medium  or  high  amplifications — without  preparattrn 
staining — as  a  long  glistening  rod,  uniform  in  diameter,  irr^ular  in 
arrangement,  and  these  in  their  countless  numbers  (usually  like  so  manj 
straight  sticks)  serve  to  distinguish  them.  In  the  staining  methods,  i 
drop  or  two  of  unfiltered  stomach  contents  is  spread  upon  a  slide,  &t 


Fig.  48. — Photomicrograph  of  a  portion  of  stomach  contents  from  a 
case  of  gastric  carcinoma  showing  a  clump  of  streptobacilli.     X    lOOCL 

Stained  with  methylene -blue. 

specimen  dried  and  fixed  by  heat,  and  aniline  gentian-violet,  methylene- 
blue,  eosin,  or  other  solutions  used.  For  these,  as  well  as  for  all  other 
examinations  for  bacteria  or  fungi,  the  unfiltered  contents  should  always 
be  employed. 

Among  the  other  types  of  organisms  present  in  stotnach  contents 
should  be  mentioned  the  pyogenic  forms  (staphylococci,  streptococci) 
occurring  in  ulcerated  and  septic  conditions  of  the  organ.  In  cancer 
situated  at  the  fundus,  in  the  body  of  the  stomach  or  at  the  cardta,  the 
presence  of  these  micrococci  in  the  aspirations  of  the  empty  stomach 
may  be  of  niucli  value  in  diagnosis.  Such  organisms  also  are  present 
in    contents    from    phlegmonous    gastritis    (usually    streptococci)    and 
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chronic    ulcer    (usually    staphylococci).      In    these    examinations    the 

swallowed  variety  from  the  mouth,  throat,  or  respiratory  tract  must  be 

excluded.     This  can  only  be  accomplished  in  a  relative  way,  since 

normally  the  mouth  contains  a  variety  of  bacteria  which  are  swallowed 

in  the  mouth  secretions.     The  results  of  the  examinations  for  them 

are  not  of  significance  unless  the  extraneously-introduced  micrococci 

can  be  excluded  to  a  definite  extent,  and  only  when  a  certain  type  of 

organism    is    always    predominant,    in    large    numbers,    and    in    several 

extractions  at  different  times.     In  cancer  of  the  stomach  situated  extra- 

pyloric,  I  have  noted  in  several  cases  the  presence  of  a  streptobacillus 

in    large  numbers.      In   tubercular   ulceration   of    the    stomach    (which 

is  an  exceedingly  rare  disease),  but  commonly  in  pulmonary  tuberculosis 

when   the   sputum   contains   large   amounts   of   tubercle   bacilli    (which 

are   swallowed),  aspirations   from  the  morning  stomach  often  contain 

tubercle    bacilli.      These    organisms    are    stained    for    in    the    usual 

ways:    the  pyogenic  by  means  of   methylene-blue,  gentian-violet,   etc.; 

and    tubercle   bacilli   by   carbol-fuchsin,    decolorized    with    5   per   cent. 

sulphuric  acid,  and  counterstained  with  methylene-blue,  or  the  Gabbet, 

or  Ziehl-Neelsen's  methods. 

In  rare  instances  the  presence  of  amebae  and  the  flagellate  protozoa 
(particularly  the  trichomonas  hominis)  would  be  encountered  in  gastric 
contents.  With  such  findings  the  leptothrix  and  spirillae  are  commonly 
met.  To  observe  the  amebae  and  flagellate  protozoa  fresh  specimens 
should  be  examined  immediately  after  the  extraction  of  the  test-meal  and 
before  it  has  become  chilled  and  stood  for  a  length  of  time;  they  are 
best  observed  without  fixing  and  staining.  The  trichomonae  are  then 
seen  as  actively  motile  cellular  bodies,  measuring  from  20  to  28  microns, 
with  a  nucleus  nearest  the  pole  having  from  two  to  four  flagella,  a 
tapering  of  the  cell  body  at  the  other  end  into  a  rear  flagellum,  and  an 
undulating  membrane  incasing  the  parasite.  The  cell  body  is  finally 
granular,  which  becomes  coarser  in  the  dying  and  dead  forms;  in  the 
latter  more  or  less  vacuolation  is  observed.  When  such  findings  are 
encountered,  the  examination  of  the  feces  usually  discloses  a  greater 
number  of  the  parasites  than  the  test-meal. 

Tissue  Particles. — Of  great  diagnostic  importance  is  the  examina- 
tion of  shreds  of  mucous  membrane  or  tumor  particles  that  may  be 
found  in  stomach  contents.  It  not  infrequently  happens  in  sarcoma 
and  cancer  that  small  particles  of  tissue  are  encountered  in  lavage 
water,  and  the  same  may  be  said  of  chronic  gastritis  and  cases  of 
increased  secretion  of  gastric  juice.  When  these  are  very  small  in 
size  or  incorporated  in  blood  clots,  but  poor  results  in  the  way  of  con- 
vincing deduction  are  derived  from  the  microscopical  examination  of 


ir 
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ihtm,  hut  when  of  some  size,  they  can  be  plainly  recognized  bv  the 
n^ktd  tyt  i.nd  are  osnally  large  enoogh  for  hardening  and  sectioii,  aod 
thtt%  a  d^^iltd  examination  oi  the  most  satisfactory  kind  can  be  made. 

Exfoliation  of  the  upper  regions  of  the  giandalatnre  of  the  stom- 
ach ih  particularly  apt  to  occnr  in  chronic  gastritis  (catarrhal  nlcen). 
In  my  experience  such  detached  particles  are  very  small  in  size,  color- 
less, and  liable  to  escape  detection;  on  the  other  hand,  qnite  good- 
ftized  delicately  soft,  pinkish  colored  particles  may  be  encountered  in 
i^tates  of  high  secretion — ^these  appear,  when  stispended  in  a  saline 
solution,  like  rather  compaa,  small-sized,  villous  decidua  from  a  pr^nant 
uteruH.  In  the  examination  of  detached  tissue  particles  from  cases  of 
chronic  gastritis  it  is  jKjssible  to  note  the  degree  of  d^eneration,  loss  and 
prolif^rrati^/n  of  the  cellular  elements,  and  the  interstitial  infiltration  and 
extent  of  hyperplasia  between  the  tubules  themselves.  All  these  are 
valuable  diagnostic,  therapeutic,  as  well  as  prognostic  helps  in  each  of 
the  cases. 

In  malignant  disease  of  the  stomach  (cancer  and  sarcoma),  it  is 
surprising  that,  judging  from  the  frequency  of  the  hematemesis  and 
the  ulceration  within  the  stomach,  one  so  infrequently  meets  wth 
particles  of  detached  tumor  tissue.  This  is  probably  because  of  the 
greater  frequency  of  cancers  of  the  scirrhous  variety,  the  relativehr 
smaller  size  of  the  softer  forms  within  the  organ,  and  the  fact  that 
many  of  the  slower  growing  types  following  ulcer  are  mostly  extra- 
jjlandular  in  location.  It  is  quite  probable  that  in  many  of  these,  as 
well  as  in  sarcoma,  only  very  small  particles  of  the  growth  are  shed, 
and  that  these  are  so  minute  in  size  and  modified  by  ulceration  that 
they  escape  detection.  I^\)r  these  reasons,  I  have  for  years  car^ 
fully  examined  rentrifuj^ed  sediments  of  instillations  from  a  number  of 
cases  which,  at  autopsy,  proved  the  correctness  of  the  diagnosis  of 
malignant  disease.  On  a  few  occasions  I  had  obtained  from  these  cases 
ttunor  particles  lar^a'  enoufjh  to  section,  and  from  which  definite  micro- 
sn»pical  diaj^noses  could  be  made,  but  in  the  majority  of  instances  these 
were  not  obtainable.  In  a  number  of  them  I  observed  numerous,  free, 
small  round  cells  which  probably  were  from  the  malignant  growth,  but 
I  was  never  able  to  satisfy  myself  that  those  I  saw  were  always  from  the 
growth  itself  and  not  free  nuclei  from  innocent  cellular  elements  or  very 
small  cells  from  the  vejj:etal)le  substances  of  foods.  When  one  has  a  case 
in  which  clinically  a  diatrnosis  of  gastric  cancer  is  most  probable,  the 
e\aminatii>n  oi  the  cellular  elements  from  the  stomach  often  gives 
cncouraiiiiii:  results  in  the  way  oi  noting:  cancer  cells.  But  in  these 
instances  the  mind  is  already  biased  in  favor  of  the  findings,  and  an 
unwarrantable  extent  of  diajjnostic  ileduction  from  what  is  seen  takes 
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place.  It  is  quite  a  different  matter  to  see  the  same  microscopical  picture 
from  a  stomach  where  doubt  of  malignancy  exists,  or  from  a  case  that 
has  not  been  seen  by  the  one  who  makes  the  microscopical  examination, 
and  say,  "That  cell  is  from  a  cancer;  this  is  vegetable  substance;  and 
those  are  free  nuclei  from  squamous  cells,  leucocytes,  pus  cells,  etc."  I 
doubt  that  cancer  cells  can  be  definitely  distinguished  as  such,  unless 
some  tissue  stroma  is  with  them  so  as  to  make  up  the  pathological 
picture  of  malignant  tissue. 
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CHAPTER  VIII. 


Significance  and  Methcxis  of  Examination  of 

Feces  in  Gastric  Diseases. 


As  our  knowledge  of  digestive  diseases  advances,  the  examination 
of  feces  occupies  a  constantly  enlarging  significant  role  in  diagnosis. 
Considering  thatthe  stomach  is  only  one  section  of  the  digestive  tract, 
and  that  a  digestive  disorder  in  this  organ  may  be  compensated  for  in 
the  intestines,  in  so  far  as  the  direct  diagnoses  of  most  gastric  diseases 
are  concerned,  the  examination  of  the  feces  possesses  only  a  minor 
primary  value — excepting  the  tests   for   blood   due   to   gastric   hemor; 
rhage.     But  in  the  diagnosis  of  intestinal  conditions,  either  primar}'  or 
such  as  may  occur  secondarily  from  digestive  error  in  the  stomach  and 
upper  part  of  the  small  intestine  and  cause  symptoms  referred  to  the 
stomach,  the  feces  exan\inations  are  of  much  importance.     Of  late,  a 
more  or  less   correct  tendency  has  developed  in  the   consideration  of 
digestive  disorders  by  attaching  a  minor  importance  to  detailed  examina- 
tions,   and    diagnosing    digestive    errors    by    the    ingestion    of    certain 
foods  in  known  quantities  and  examining  the  feces  to  note  the  general 
status  of  its  digestion  and  resorption  in  the  gastro-enteric  canal  as  a 
whole.    While  such  is  of  vast  service  in  the  regulation  of  diets — even  in 
what  may  be  considered  as  only  gastric  cases — and  in  the  diagnosis  of 
gastro-enteric  atrophy  and  distinct  bowel  conditions,  it  has  its  limitations 
when  we  try  to  localize  disease,  and  also  diagnose  the  various  conditions 
found  only  in  the  stomach  or  the  small  or  large  intestine.     Personally,  I 
believe   that  the  long-established  custom  of  gastric  analysis   and  feces 
examinations  should  be  retained,  to  which  as  a  third  means  of  diagnostic 
and  therapeutic  procedure  what  may  be  termed  "the  food-feces  method" 
should   be  added.     The  analysis  of   a   stomach  content  indicates  most 
definitely  the  digestive  ability  or  presence  of  disease  in  the  alimentary 
canal  at  and  above  the  pylorus,  whereas  the  examination  of  feces  embraces 
the  dual  diagnostic  and  functional  importance  of  both  the  stomach  and 
intestines,  and  for  this  reason  the  examination  of  the  feces  will  be  dealt 
with  in  some  detail. 

The  feces  is  made  up  of  a  mixture  of  indigestible  and  undigested 
particles  of  food,  the  unabsorbed  secretions  of  the  gastro-intestinal 
tract,  and  their  decomposition  products,  together  with  intestinal  mucus. 
(280) 
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bacteria,  etc.,  which  are  mostly  added  to  it  below  the  pylorus.  In 
addition  to  the  examinations  for  these,  the  information  obtained  by 
naked-eye  inspection  of  the  stools  relates  to  their  odor,  reaction,  shape, 
consistence,  color,  and  observance  of  particles  of  food. 

The  number  of  stools  which  persons  pass  in  twenty-four  hours 
under  similar  and  normal  conditions  is  more  or  less  constant.  In  the 
infant  about  four,  in  the  child  about  two,  and  in  the  adult  one  passage 
a  day  may  be  taken  as  desirable  standards,  although  in  adults  two 
passages  a  day,  or  the  bowels  moving  only  every  second  day,  are  not 
extreme  unphysiological  departures.  Adults  whose  bowels  move  less 
frequently  than  once  every  two  days,  or  only  when  energized  by  laxa- 
tive or  purgative  agencies,  may  be  considered  as  constipated.  Among 
the  gastro-intestinal  conditions  in  which  constipation  is  particularly 
noted  are :  alterations  in  the  quantity  or  quality  of  the  digestive  fluids ; 
a  deficiency  of  bile  secretion  (although  when  stenotic  conditions  of  the 
bile  passages  are  present  for  some  days  the  resulting  increased  putre- 
faction and  irritation  of  foods  in  the  intestines  may  cause  a  looseness 
of  the  bowels)  ;  in  esophageal  and  pyloric  stenosis  because  of  the  small 
amounts  of  foods  which  pass  into  the  intestines;  in  ptosis  of  the  ab- 
dominal organs,  and  myasthenic  or  atonic  conditions  of  the  gastro- 
enteric or  abdominal  walls;  in  deficiency  of  the  motor  power  of  the 
intestines,  either  because  of  local  atonic  or  atrophic  disease,  or  second- 
ary to  low  constitutional  states;  in  hernia,  contracted  (spasmodic),  or- 
ganic, or  malignant  strictures  of  the  small  and  large  intestine  and 
rectum ;  in  sigmoid  paresis  from  local  causes  or  reflexly  from  disturb- 
ances of  the  internal  generative  organs  in  the  female ;  and  for  dietetic 
reasons,  such  as  deficient  ingestion  of  water,  too  little  vegetable  sub- 
stances, or  a  high  albumin  or  milk  diet. 

In  diarrhea,  the  consistency  of  the  stool  is  materially  diminished, 
and  the  number  of  daily  movements  is  increased.  Among  the  gastro- 
intestinal conditions  in  which  the  latter  are  noted  are  the  following: 
acute  gastritis  and  enterocolitis;  acute  exacerbations  of  the  low  secretory 
and  chronic  myasthenic  gastritis  (where,  because  of  fermentation  of 
foods  in  the  stomach,  or  acute  extension  of  the  catarrhal  process  into 
the  duodenum,  the  foods  act  as  intestinal  irritants)  ;  the  infectious  diseases 
of  the  intestines  (acute  enteritis,  Asiatic  cholera,  cholera  infantum, 
typhoid,  etc.) ;  ulcerative  or  malignant  disease  of  the  lower  bowel  or 
rectum;  and  the  acute  poisonings  (arsenical,  non-edible  mushroom,  etc.). 

The  "amount  of  feces  evacuated  in  twenty- four  hours  is  of  some 
significance"  in  the  diagnosis  of  digestive  disorders.  Leaving  out  of 
consideration  the  small  fecal  output  in  stenotic  conditions  of  the 
alimentary  canal,  the  dry,  condensed,  scybalous  movements  in  habitual 


232  SIGNIFICANCE  OF  EXAMINATION  OF  THE  FECES. 

constipation,  and  those  conditions  where  from  excessive  admixture 
with  water  the  weight  of  the  excreta  is  increased,  the  excretion  of 
unusually  large  amounts  of  feces  may  be  observed:  in  constipation, 
when,  after  a  collection,  much  feces  is  evacuated  during  a  short  time 
following  the  release  of  an  obstruction,  particularly  in  the  lower  colon  or 
rectum;  in  biliary  obstruction,  where,  from  lack  of  sufficient  digestive 
flow  of  bile  much  food  fails  of  absorption  because  of  incomplete  diges- 
tion; in  enteritis,  where  because  of  the  lack  of  the  proper  digestive 
secretory  and  motor  functions  low  food  conversion  is  met  with;  and 
lastly,  in  fermentative  or  putrefactive  irritative  conditions  of  the  gas- 
tro-intestinal  canal  (the  colon  particularly),  where  inhibition  of 
resorption  or  perversion  of  proper  food  conversion  exists.  The 
extreme  limits  in  health  may  be  regarded  as  60  to  270  grams,  the 
quantity  being  small  in  proteid  diets,  and  large  in  heavy  eaters  and  in 
those  who  partake  largely  of  vegetable  or  starchy  foods.  Over  500  grams 
are  usually  pathological.  Schmidt  reported  a  case  of  enteritis  in  which 
the  output  in  three  days  was  2780  grams,  and  even  larger  figures 
have  been  reported — mainly  in  constipation.  My  experience  has  been 
that  in  a  normal  adult  of  average  build  whose  bowels  move  daily,  the 
normal  output  should  be  about  one  gram  of  feces  to  each  pound  of 
body  weight.  This,  of  course,  is  subject  to  variation  according  to  the 
amount  and  character  of  foods  taken,  and  the  amount  of  adipose  tissue 
in  the  body  make-up  of  the  individual. 

As  was  stated  before,  the  consistency  of  a  stool  depends  upon  the 
amount  of  water  present,  and  this  is  high  in  purely  vegetable  diets 
(80  per  cent.),  and  low  with  proteid  foods  (60  per  cent.).  A  stool 
formed  from  a  mixed  diet  is  about  75  per  cent,  water.  In  appearance, 
a  normal  stool  may  be  considered  as  being  in  the  first  part  cylindrical- 
shaped,  and  in  the  last  part  a  rather  firm  mush.  A  stool  made  up  of  many 
small-sized,  marble-shaped  masses  (scybala)  is  commonly  observed  in  con- 
stipation from  any  cause.  Ribbon-shaped  or  pencil-sized  stools  are 
seen  in  enterospasm  from  neuroses,  irritative  spasms  from  digestive 
causes,  or  organic  strictures  of  the  colon. 

The  odor  and  reaction  of  stools  are  of  some  value  in  diagnosis. 
The  odor  of  a  fresh  normal  stool  is  not  particularly  unpleasant,  or  it 
may  have  but  a  very  slight  odor.  When  to  the  normally  present 
aromatic  substances  (indol  and  skatol)  much  sulphurated  hydrogen, 
methane  and  phosphine  are  added,  a  disagreeable  odor  is  produced — 
such  stools  are  seen  in  jaundiced  or  other  conditions  in  which*  there  is 
a  deficiency  of  bile  in  the  intestine  (acholic  stools),  in  acute  gas- 
tritis or  enteritis  and  gastro-enteritis,  the  intestinal  putrefactions,  and 
occasionally  in  constipation,  etc.     An  unusually  offensive  stool  is  met 
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with  in  ulcerative  (syphilitic),  malignant  (cancer),  or  infectious  (gan- 
grenous dysentery)  conditions,  and  in  disease  of  the  lower  bowel  or 
rectum.  An  ammoniacal  odor  is  due  to  a  mixing  with  urine  which  is 
undergoing  decomposition. 

The  commonest  reaction  of  normal  feces  is  alkaline,  sometimes  it 
is  neutral,  but  rarely  acid.  The  alkalinity  is  probably  due  to  ammoniacal 
putrefaction,  and  when  an  acidity  exists  it  is  usually  due  to  lactic 
and  butyric  acid  production  from  excessive  fermentative  or  putre- 
factive changes  in  the  lower  bowel.  At  times,  particularly  in  diarrhea, 
the  feces  may  be  strongly  alkaline,  a  condition  also  rather  commonly 
present  in  fermentative  conditions.  As  there  is  still  much  doubt  about 
the  reaction  of  the  feces  as  pertaining  to  the  organisms  concerned, 
too  much  clinical  significance  cannot  be  attached  to  these  examinations. 
The  practical  deductions  to-day  may  be  considered  by  recollecting  that 
digestion  in  the  small  intestine  is  alkaline  or  neutral,  and  that  when 
acidity  of  stools  exists  such  must  have  been  caused  by  organisms 
in  the  lower  bowel,  and  that  should  the  food  contents  have  been  hurried 
through,  a  distinct  alkalinity  may  be  present.  Still,  a  higher  acidity 
than  what  may  be  considered  as  normal  cannot  be  looked  upon  as 
positive  evidence  of  putrefactive  conditions,  since  the  alkaline  produc- 
ing micro-organisms  may  be  concerned  in  modifying  or  changing  it  to 
an  alkalinity. 

The  color  of  stools  has  some  diagnostic  importance.  Ordinarily 
the  color  is  modified  by  the  character  of  foods  that  have  been  ingested. 
In  exclusive  milk  diets  the  stools  are  a  light  yellow;  starches  may 
also  lighten  the  color.  Red  fruits  may  give  them  a  reddish  tinge,  and 
vegetables  with  much  chlorophyll  may  produce  a  greenish  hue. 
Huckleberries  and  red  wine  produce  a  blackish  color;  chocolate  and 
cocoa,  a  gray;  and  preparations  of  iron,  manganese,  bismuth,  and 
cerium,  a  dark  brown,  black,  or  greenish  gray.  Calomel  usually  pro- 
duces stools  colored  green  with  biliverdin;  santonin,  rhubarb  and 
senna,  a  yellow  color;  and  ipecacuanha  a  very  light  color,  almost  an 
acholic  stool.  Hard  stools  are  usually  dark  in  color,  pasty  stools  a 
brown,  and  diarrheal  movements  considerably  lighter.  The  surface 
of  feces  exposed  to  the  air  darkens  from  oxidation. 

In  the  pathological  conditions  in  which  change  in  the  color  of  the 
stools  is  observed  are,  firstly,  the  clay-coIored  stool  which  is  char- 
acteristic of  a  deficient  amount  of  bile  coloring  matter  in  the  intestine 
from  stenosis  in  or  about  the  gall-bladder  or  ducts,  or  deficiency  of 
hepatic  function  in  the  manufacturing  of  bile.  Such  stools  are 
usually  soft  and  pasty,  and  sometimes  even  white  in  color.  Striim- 
pcU  has  stated  that  such  stools  are  not  so  much  due  to  deficiency  of 
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bile  coloring  matter  as  to  the  insufficient  absorption  of  fats  whicb 
occurs  in  these  conditions.  The  factor  in  favor  of  this  contenticHi 
is  that  such  acholic  stools  may  occur  in  leukemia,  chronic  nephritis, 
chlorosis,  tuberculosis  of  the  intestine  and  peritoneum,  etc.,  and  still 
the  gall  passages  be  patent.  On  the  other  hand,  are  the  facts  that 
in  these  conditions  bile  may  not  be  excreted  into  the  intestine  in 
the  normal  way,  that  bilirubin  may  undergo  decomposition  into  colorless 
products  (leuco-urobilin  of  Nencki),  the  fact  that  all  such  acholic 
stools  are  not  high  or  contain  increased  amounts  of  fats,  and  the 
close  association  of  pathological  findings  about  the  biliary  area  in 
most  of  the  cases  in  which  acholic  stools  were  steadily  present.  An 
admixture  of  large  amounts  of  pus  may  also  cause  a  light-colored 
stool  (dysentery,  perforation  of  pelvic  abscess  into  the  rectum,  syph- 
ilitic and  carcinomatous  ulceration  of  the  colon  and  rectum). 

The  second  type  of  stool  is  the  one  produced  by  mixture  with 
blood;  it  may  be  colored  a  scarlet-red,  a  dirty  brownish-red,  a  coffee- 
ground,  or  a  black,  depending  upon  the  source  of  the  hemorrhage,  the 
length  of  stay  in  the  bowel,  the  amount  of  blood  and  the  condition  of 
mixture.  Blood  from  low  in  the  colon  or  rectum  is  observed  bright 
in  color  and  usually  found  on  the  surface  of  the  feces  (adherent  blood) 
and  not  in  the  interior  of  the  stool  when  this  is  of  some  firmness. 
Such  is  commonly  observed  in  hemorrhoids,  malignant,  ulcered  and 
inflammatory  diseases  of  the  colon  and  rectum. 

An  intimate  mixture  with  blood  is  the  kind  of  stool  that  most 
concerns  us  in  the  diagnosis  of  gastric  conditions.  In  these  instances, 
the  blood  is  so  altered  by  the  digestive  fluids  in  the  stomach  and  small 
intestine  that  it  assumes  a  black  or  brownish-black  appearance  or  may 
resemble  coffee  grounds  (the  dark  color  is  due  to  the  formation  of  ferrous 
sulphide).  On  the  other  hand,  irritative  conditions  of  the  stomach 
and  small  intestine  with  bleeding  may  exist  in  which  the  contents  are 
passed  along  so  rapidly  that  the  blood  appears  in  the  stool  quite 
bright.  However,  when  the  stools  are  of  some  firmness  and  the 
hemorrhage  of  large  extent,  such  blood  will  be  found  to  be  intimately 
incorporated  with  the  feces  as  well  as  free  on  the  surface.  The  impor- 
tant point  to  note  is  whether  the  blood  is  found  only  on  the  surface 
or  outer  layer  of  the  feces,  as  is  seen  in  colon  and  rectum  bleeding,  is  it 
only  found  there,  or  is  it  also  intimately  incorporated  with  the  feces,  as  is 
observed  when  the  bleeding  comes  from  a  higher  source  (such  as  ulcer 
or  malignant  disease  of  the  stomach  and  small  intestine,  ruptured  esopha- 
geal or  gastric  varix,  and  the  swallowed  variety  from  the  nose  or  lungs). 
Such  stools  are  usually  quite  readily  recognized  with  the  naked  eye, 
or  by  the  examination  of  a  loop  or  two  from  the  interior  of  the  feces 
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with  the  microscope.  Often,  conditions  in  which  blood  may  macroscopic- 
ally  be  observed  are  strangulated  hernia,  intussusception,  severe 
gastritis  and  enteritis,  amyloid  disease  of  the  intestine;  corrosive 
poisons,  especially  arsenic  and  phosphorus,  rupture  of  an  aneurism  of 
the  abdominal  aorta  into  the  digestive  canal ;  aneurism  or  thrombosis 
of  the  superior  mesenteric  artery,  from  congestive  stasis  and  hemor- 
rhage produced  by  obstruction  of  the  portal  circulation  (cancer  or 
cirrhosis  of  the  liver,  valvular  disease  of  the  heart,  portal  thrombosis, 
Banti's  disease,  pulmonary  emphysema)  ;  in  the  infectious  diseases  (yellow 
fever,  pernicious  malaria,  acute  yellow  atrophy  of  the  liver,  typhoid, 
septicemia,  pyemia) ;  in  the  blood  disorders  (leukemia,  hemophilia, 
purpura  haemorrhagica,  scurvy)  ;  in  injuries  to  the  bowel,  and  in  intestinal 
parasites. 

Of  particular  interest  is  the  presence  of  blood  as  a  diagnostic 
symptom  in  ulcer  or  cancer  of  the  stomach  and  small  intestine,  hemor- 
rhagic pancreatitis,  and  catarrhal  jaundice.  In  these,  the  blood  may  be 
so  small  in  amount,  or  be  so  changed  in  character,  that  its  presence 
may  not  be  noted  with  the  naked  eye  (occult  blood):  Such  stools  are 
of  great  diagnostic  significance  in  digestive  disorders,  and  the  condition 
would  be  overlooked  unless  chemical  tests  for  the  presence  of  blood  were 
performed.  In  fact,  I  may  say,  that  in  gastric  and  duodenal  ulcers,  in  all 
of  the  acute,  partially  healed,  or  chronic  forms,  and  in  malignant  dis- 
ease (both  primary  cancer  and  sarcoma  of  the  stomach)  this  objective 
symptom  is  of  first  importance  in  the  diagnosis.  It  is  surprising 
how  constantly  blood  is  found  present  in  the  feces  in  most  of  the 
cases  in  the  above  mentioned  conditions.  This,  however,  excepts 
many  of  the  cases  of  extra  gastric  cancer  (ulcus  carcinomatosum),  and 
some  of  the  cases  of  scirrhous  gastric  carcinomata  where  these  are  very 
hard  and  non-ulcerated.  When  performed  under  proper  conditions,  a 
positive  blood-reaction  of  feces — even  when  slight — ^Should  never  be 
looked  upon  lightly  or  discarded  without  an  exhaustive  examination. 
Particularly  is  this  true  when  such  findings  are  rather  constantly 
present.  As  time  goes  on  I  am  attaching  more  and  more  importance 
to'  the  value  of  these  tests  in  the  early  diagnosis  of  malignant 
gastric  disease,  since  such  are  often  observed  long  before  tumors 
are  palpable,  and  characteristic  chemical  and  dynamic  changes,  or  the 
common  objective  or  subjective  symptoms  develop.  In  ulcers  the 
blood  is  usually  intermittently  present,  varying  all  the  way  from  coffee- 
ground  stools  from  large  amounts  of  blood,  to  stools  in  which  blood  is 
not  recognized  (excepting  by  the  chemical  tests),  and  stools  which  at 
one  time  are  blood-free,  and  at  another  time  contain  blood.  In  cancer 
the  chemical  tests  are  more  regularly  positive,  although  macroscopic- 
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ally  blood  is  rarely  observed — sometimes  not  even  at  the  fatal  issxci 
the  case.  This  also  holds  true  in  sarcoma  in  which  the  loss  of  tk 
gastric  secretions  and  motor  function  of  the  stomach,  palpable  tnas, 
and  other  symptoms  of  note  in  malignant  disease  may  be  absent  akfr 
gether;  in  which  case  the  gastric  functions  of  the  stomach  are  too 
slightly  modified  f qr  definite  diagnostic  purposes.  Excepting  in  son 
cases  of  cancer  of  the  gall-bladder  and  the  other  conditions  of  the 
biliary  passages  in  which  blood-stools  may  be  observed,  it  nsaab 
manifests  its  presence  for  only  a  short  time.  Other  sources  of  biccdnc 
must,  of  course,  be  excluded,  and  that  from  meats  and  fish  in  the&t 
also — this  cannot  be  done  unless  these  articles  of  food  have  not  bea 
taken  for  at  least  forty-eight  hours  before  the  passage  of  the  examiiKii 
stool,  assuming  that  the  bowels  are  moving  freely. 

The  technique  of  examination  for  blood  is  about  as  follows:  Fo 
adherent  blood,  a  scraping  of  feces  from  the  surface  is  mixed  with 
a  drop  of  water  on  a  slide.  This  may  be  dried,  fixed  and  stained  is 
the  usual  way  for  blood,  or  a  cover  glass  is  put  upon  the  wet  speci- 
men and  examined  directly  for  the  presence  of  red  blood-cells  or 
hematoidin,  which  appear  as  brownish-red  masses.  The  incorporated 
blood  is  examined  for  in  the  same  way;  only  a  portion  of  the  interior 
is  taken.  As  a  rule  unless  the  bleeding  had  been  large '  in  amount 
and  the  blood  fresh  (when  it  would  be  noticed  macroscopically  by  its 
color),  these  examinations  are  not  satisfactory  and  must  be  followed  by 
the  chemical  tests  described  in  the  foregoing  chapter  (page  190).  Of 
these,  in  my  experience,  the  tests  arranged  in  the  order  of  their  practical 
value  for  feces  are  the  aloin,  benzidine,  guaiac,  and  hemin.  For  the 
color  tests,  about  5  grams  of  the  softest  portion  of  the  feces  are  mixed 
with  from  5  to  10  cubic  centimeters  of  water,  and  separated  with  glacial 
acetic  acid  and  ether  in  the  usual  way  as  for  gastric  contents. 

Among  other  findings  which  have  a  practical  value  in  diagnosing 
conditions  of  the  digestive  canal,  particularly  the  intestines,  and  which 
may  be  observed  macroscopically,  are  mucus  in  catarrhal  conditions 
of  the  colon  and  rectum  (colitis,  pnx:titis,  coloptosia,  mucous  colic, 
etc.) ;  pus  (rupture  of  an  abscess  in  the  intestinal  canal,  dysentery, 
proctitis,  ulcerative  conditions  or  malignant  disease  in  the  colon,  sig- 
moid and  rectum) ;  fatty  stools  which  may  be  recognized  by  their  oily, 
greasy  appearance  (obstructive  jaundice,  overfeeding,  disease  of  the 
pancreas  or  impacted  pancreatic  calculi) ;  gall-stones  picked  from  the 
stool  or  observed  after  a  watery  mixture  had  been  made  and  strained 
(cholelithiasis) ;  forcit^n  bodies,  sucli  as  pins,  coins,  buttons,  etc.,  that 
had  been  swallowed  or  introduced  from  without  in  children  or  hvs- 
terical  persons;  the  intestinal  parasites,  ascaris  lumbricoides,  oxyuris 
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trmicularis,  segments  of  tenia  and  others,  and  their  ova ;  and  pieces  of 
"ganic  tissue,  such  as  polypi  from  the  rectum  or  colon,  the  invaginated 
gments  of  bowel  in  intussusception,  and  necrotic  sloughs  from  tumors 
•  inflammatory  processes.  Casts  of  mucus  from  cases  of  prolapse  ac- 
impanied  with  colitis  may  readily  be  observed  as  long  white  or  yellowish 
ained  rolls  or  lamina  of  Brm  fibrous-looking  masses. 


Fig.  49.— Looking  down  into  a  twelve-inch  bowl  of  water  coniain- 
ing   the    mucus    of    one    stool    from    an    advanced    case    of    membranous 


In  the  study  of  conditions  in  the  digestive  canal,  the  microscopical 
xamination  of  feces  may  display  most  important  clinical  data.  These 
bservations  are  performed  by  simply  making  a  watery  mush  of  a 
mall  portion  of  the  feces  and  spreading  one  or  two  drops  of  it  on  a  slide, 
r  applying  a  loop  of  soft  feces  to  a  drop  of  water  on  a  slide  and  examin- 
ag  it  directly  under  a  cover  glass,  first  with  a  low  power  for  the  amount 
if  food  remnants  (muscle  fibers,  vegetable  substances,  fat,  etc.),  crys- 
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tals,  pus,  blood,  bits  of  tissue,  mucus  and  tggs  of  parasites ;  then  with 
the  medium  power,  for  verification,  to  make  out  details  of  structurt, 
and  the  smaller  animal  parasites  (trichomonads,  amoeba  coli,  etc); 
and  lastly  the  htg^h  power  for  the  bacterial  flora.  In  the  latter,  drying, 
fixing,  and  staining  are  essential.  Unless  living  organisms  are  to  be 
searched  for,  the  wet  specimen  on  the  slide  may  be  covered  with  a 
layer  of  turpentine  to  diminsh  the  disagreeable  odor  (the  use  of  a  smiil 
portion  of  specimen  covered  by  a  cover  glass  usually  suffices). 


Fig.  50. — Photoroicrograph  of  feces  showing  muscle  fibers.  A, 
Striated  fiber,  partially  digested.  B,  Fiber  showii^:  no  itrije,  furtber 
stage  of  digestion.    C,  Amorphous  food  material.     X  670. 


Meat  fibers  are  usually  observed  in  every  stool  whenever  meat 
had  been  eaten.  Under  normal  conditions  they  are  not  many  (except- 
ing in  heavy  meat  eaters),  but  in  atrophic  conditions  of  the  gastro- 
enteric tract  and  disease  of  the  pancreas  they  are  very  numerous.  In 
these  states  a  clinical  importance  can  be  attached  to  the  number  and 
character  of  the  fibers  seen  (since  ihey  persist  usually  many,  often  twenty- 
four  or  thirty-six  hours,  after  the  mixed  meal,  and  the  more  or  less 
normal  loss  or  separation  of  the  transverse  striations  are  not  observed). 
In  the  process  of  normal  digestion,  the  meat  fibers  are  separated  from  one 
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another,  and  then  a  separation  of  the  disks  at  the  transverse  striations 
occurs.  In  atrophic  conditions  when  the  digestive  secretions  are  scanty 
or  absent,  or  when  through  irritation  the  food  is  hurried  through 
the  canal,  the  fibers  observed  are  all  about  the  same  size  and  shape 
(cylinders  with  parallel  sides),  with  the  characteristic  cross  lines 
between  the  non-separated  disks  sharply  defined. 

Isolated  starch  granules  are  not  often  observed  in  the  feces  of  an 
adult,  and  are  not  of  much  clinical  significance  when  they  are.  Their 
presence  is  easily  recognized  by  treating  the  specimen  with  a  drop  of 


Fig.  51. — Photomicrograph  of  a  drop  of  feces  from  a  case  of 
chronic  enteritis  (small  intestine)  showing  the  accompanying  steatorrhea. 
The  round,  whitish,  glistening  masses  represent  the  fat;  the  other 
particles,  undigested  foods  and  detritus  of  feces.     X  320. 

Lugol's  solution  when  the  granules  or  fragments  become  blue  or  a 
mahogany-red  according  to  the  stage  of  conversion.  The  indigestible 
cellulose  framework  or  skins  of  vegetable  substances  are  commonly 
obsenfed  but  are  of  no  practical  significance. 

The  presence  of  fat  in  feces  is  quite  constant  in  normal  stools. 
The  common  form  in  which  it  is  observed  is  that  of  the  needle  crystals 
of  fatty  acids  (which  are  readily  transformed  into  fat  drops  by  the 
addition  of  sulphuric  acid  and  heat),  although  the  highly  refractile 
fat  droplets  may  be  observed  in  the  first  instance.  In  the  acholic 
stools,  from  whatever  cause,  the  fat  proportion  is  immensely  increased 
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so  that  crystals  and  droplets  will  mostly  comprise  the  field.  This  is  | 
an  important  fact,  because  a  light  stool  may  be  observed  when  bile  1 
was  being  discharged  into  the  intestine  (leuco-urobilin  formed),  and  | 
thus  an  acholic  stool  should  not  be  diagnosed  unless  the  excess  fat  pic- 
ture is  microscopically  observed.  Another  reason  why  the  fat  exam-  I 
inations  should  be  made  is  because  extensive  disease  of  the  pancreas  f 
may  exist  without  seriously  affecting  the  amylolytic  digestion. 

Other  crystals  that  are  also  commonly  observed  are  the  calcium   I 


Fig.  S2.^Pholoniicro8raph  of  a  drop  of  feces  from  a  case  o 
chronic  catarrhal  enteritis  showing  crystals  of  neutral  calcium  phoa 
phate.     X   70. 


and  magnesium  salts,  and  cholesterin.  Of  the  first  two,  the  kinds 
ordinarily  seen  are  neutral  calcium  phosphate,  calcium  oxalate,  cal- 
cium sulphate,  and  ammoniomagnesium  phosphate.  They  possess  no 
special  significance  unless  present  in  large  numbers, 

The  calcium  and  magnesium  crystals  are  commonly  increased  Jn 
errors  of  digestion.  In  the  chronic  catarrhal  conditions,  particularly 
of  the  small  intestine,  they  possess  a  diagnostic  significance  when 
numerously  present.  The  neutral  phosphates  ar^  not  stained  by  bile 
pigment,  and  the  triple  phosphate  in  rare  instances  only.  Both  arc 
soluble  in  acetic  acid.  The  calcium  oxalate  crystals  are  observed  in 
high  vegetable  diets,  and  when  a  low  state  of  conversion  of  carbohy- 
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drates  is  present  in  the  digestive  canal.  These  crystals  are  generally 
imbedded  in  vegetable  substance,  and  are  usually  bile-stained,  and  are 
insoluble  in  acetic  acid.  Calcium  lactate  crystals  are  common  in  milk 
diets  of  both  the  infant  and  adult.  They,  with  calcium  sulphate,  are 
of  no  significance.  Cholesterin,  while  normally  present  in  feces,  is 
rarely  observed  in  crystal  form.  Hematoidin  crystals  may  be  seen 
where  blood  is  present,  and  the  Charcot-Leyden  crystals  may  be  found 
in  typhoid,  dysentery,  and  phthisis. 


lays  sh owing 
C  70. 

The  significance  of  and  examination  for  blood,  pus,  tissue,  and 
sloughs,  have  already  been  described.  Particles  of  tissue  are  difficult 
to  obtain  from  feces  unless  they  are  passed  separately  or  in  very  fluid 
stools.  When  obtained  they  should  be  hardened,  cut,  stained,  and 
examined  in  the  usual  way. 

Small  particles  of  mucus  are  observed  only  by  the  microscope. 
They  are  commonly  met  with  in  catarrhal,  infectious,  ulcerative,  and 
malignant  conditions  of  the  digestive  tract,  and  possess  a  diagnostic 
significance.  When  in  small  particles,  incorporated  with  the  feces,  and 
bile  stained,  they  are  indicative  of  disease  of  the  small  intestine. 
When  from  the  region  of  the  ileocecal  valve,  the  mucus  is  observed  in 
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larger  particles  and  colorless  or  only  partly  bile  stained.  In  colonic 
conditions  (colitis,  coloptosia,  constipation),  the  mucus  may  be  passed 
as  long  tibrous-Ioolctng  masses,  which,  under  the  microscope,  disf^T 
characteristic  mucous  structure  with  more  or  less  fecal  detritus  adlieran 
to  them.  In  case  such  patients  are  constipated,  as  they  usually  are. 
the  mucus  may  be  stained  yellow  from  its  long  stay  in  the  colon,  iniJ 
often  is  passed  in  large  quantities  with  the  stool.  At  other  times,  sodi 
mucus   may  not  be  noticed  macroscopically  unless   the    fresh   stool  ij 


54.^Photoinicri)graph    of    a    portion    of    the    »ame  mucus  *s 

..   in   Fig.   44.     Note   that   its   structure   is   simply   that  of   mucus 

and  is  not  fibrous  in  nature  as  iis  appearance  would  suggest.  The  daric 
spots   represent  adherent  particles   of   feces.    '  X    70. 

examined  in  water,  when  the  ends  of  the  shaggy  mucous  formation  wiD 
be  seen  to  be  floating  otT  from  the  feces  (if  the  stool  is  soft  this  toaf 
not  be  observed).  Mucus  derived  from  the  sigmoid  and  rectum  is 
usually  of  the  clear,  viscid  fluid  variety,  and  a  more  or  less  steady  loss 
of  this  may  occur  at  intervals  between  stools,  some  patients  passing  ai 
much  as  30  cubic  centimeters  or  more  of  such  mucus  at  one  time.  Fh»l 
mucous  stools  are  comiufjnly  observed  in  sigmoiditis,  proctitis,  marked 
membranous  colitis  with  catarrhal  extension  low  in  the  large  bowel  and 
rectum,  and  in  beginning  ulcerative,  infectious  or  malignant  conditions 
in  these  locations  (in  the  latter  more  or  less  pus  and  Wood  are  present 
in  the  mucus). 
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The  animal  parasites  and  segments  or  ova  from  them  that  may 
be  encountered  in  feces  are  those  of  the  protozoa  and  vermes.  Of  the 
first,  the  important  one  is  the  amoeba  coli,  which,  when  examined  in 
fresh  wet  warm  specimens  with  a  medium  power,  is  noted  as  an 


• 


Fig.  55.— Ova  of  entoioa,  X  350  (after  Hcllerj.  A,  Oxyuris 
vermicularis.  B,  Ascans  lumbricoides  C  Trichocephalus  dispar.  D, 
Txnia  solium.  E  Txnia  sagmata  F  Bothriocephalus  latus.  G, 
Distoma  hepaticum     H    Distoma  lanceolatum 


actively-moving,  roundish,  cell  like  body  In  a  specimen  of  feces  I 
recently  examined  from  a  fatal  case  of  amebic  colitis  without  liver 
abscess,  in  a  woman  who  »as  born  m  and  had  never  left  a  seaside 
town  in  northern  New  Jersey,  I  noted  at  least  fifty  active  ameba  in 
one  field. 

If  the  adult  worms  (vermes)  are  not  recognized  in  the  feces,  the 
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ova  from  them  may  be  examined  for.  In  the  foregoing  illusttatioa  ( 
55)  the  common  forms  of  ova  are  shown  with  sufHctent  distinaiai 
identihcation.  Matter  pertaining  to  the  less  common  forms  ot  m 
parasites,  such  as  those  reported  from  the  East,  Greenland,  etCi  Ml 
found  in  works  on  animal  parasitology. 

As  stated  by  myself  several  years  ago,  the  6oa»-0pider  || 
from  the  stagnant  stomach  of  pyloric  carcinoma  may  be  faand  ii 
feces  and  often  in  great  numbers.     The  fecal  bacteria  in  oonnd^ 


Fig.  56. — Photo  mierograiih  of  a  fit  Id  of  fecal  bacteria  sho*it 
their  great  nuinbcrs  and  variety.  The  dark  clumps  are  indigestil: 
vegetable  substance.  In  this  specimen  the  anaerobic  bacteria  were  ton 
iu  increased  ntinibers.     X  1000. 

are  noted  in  a  variety  of  forms  and  sizes.  Some  of  these,  ; 
which  are  the  fungi,  are  large  in  size  and  may  be  mistaken  for  the 
Opplcr.  In  distinguishing  the  latter  from  the  long,  thick-roddc 
im])onaiit  fiirnis,  it  is  essential  to  remember  that  the  Baas-< 
arc  Idiigcr  (ban  any  bacteria  commonly  seen,  and  in  pyloric 
they  may  be  the  predominant  organism,  in  which  case  they  are  ; 
easily  observeil  because  of  their  great  numbers.  In  an  individti 
gtve.s  a  suggestive  history,  and  in  wliom  the  clinical  symptoms  <A 
arc  present,  tngellicr  with  a  palpable  mass  in  the  epigastriiim,  lliel 
of  large  mimliers  of  l!oas-Op])ler  bacilli  in  the  stool  together  wi 
presence  of  niacroscnjiic  or  occult  Hood,  the  diagnosis  of  caaa 


PLATE  XXXIV, 


Photomicrographs  of  feces 
from  three  cases  of  advancerl 

gi'loric  carcinoma  showing 
oas-Oppler  bacilli  in  the 
stools.  In  all  of  these  the 
organisms  were  most  abundant 
ill  Ihe  gastric  contents.  The 
Boas-Oppler  bacilli  are  seen 
as  large  segmented  organisms 
slightly  different  in  form  in 
the  ihree  specimens. 

In  Fig,  1  they  are  shown 
with  many  of  the  other  forms 
of  fcca!  organism,  among  which 


their  size  easily  distinguishes 
them,  and  in  Fig.  2  they  are 
the  predominant   bacilli. 

rig.  3  shows  many  short, 
thicic,  rodded  bacilli  that  may 
be  mistaken  for  the  Boas- 
Opplcr,  but  the  difference  in 
size  between  these  {.Bac.  oerog- 
eiies  capSHlatus)  and  the  Boas- 
Oppler  will  be  noted  by  com- 
paring the  first  with  the 
second  forms,  about  half  a 
dozen  of  the  Boas-Oppler 
being  shown  in  the  field 
X    1000. 
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be  made  in  almost  every  case.     When  my  suspicions  are  strong  that 

advanced  malignant  disease  of  the  stomach  exists  and  if  the  patient  has 

not  been  prepared   for  the   extraction  of   a  test-meal   at  the  time,   it 

is  my  custom  to  make  a  slide  of  the  secretions  on  the  back  of  the 

tongue  and  to  order  the  examination  of  a  specimen  of  stool.     When 

cancer  with  pyloric  obstruction  exists,  the  mouth  slide  often  shows  the 

presence  of  Boas-Oppler  bacilli  in  the  mouth,  carried  there,  no  doubt, 

by  the  vomitings  or  regurgitations  from  the  stomach  (these  must  be 

distinguished  from  the  leptothrix  buccalis,  which  are  also  long  bodies, 

a  diagnosis  that  is  easy  because  of  the  morphological  difference  between 

the  two  and  the  fact  that  the  leptothrix  stains  so  distinctly  with  iodine). 

The  stools,  however,  usually  show  the  more  positive  findings,  for  in  the 

feces  the  leptothrix  is  rarely  or  never  found  and  the  Boas-Oppler  bacilli 

are  quite  common.     In  such  instances,  the  examination  of  the  gastric 

contents  for  diagnosis  is  unnecessary. 

Without  considering  the  specific  organisms  found  in  certain  infec- 
tious diseases  (Bacillus  dysenteriae  Shiga,  Bacillus  typhosus  Eberth, 
B.  tuberculosis  Koch),  other  organisms  are  found  in  large  numbers  in 
the  feces.  Their  numbers  have  been  estimated  at  one  hundred  and 
twenty-six  billions  in  the  daily  human  excreta,  but  of  these  probably 
not  more  than  from  1  to  5  per  cent,  are  living  organisms.  This 
death  of  bacteria  occurs  in  the  lowest  portion  of  the  gut,  the  living 
organisms  being  in  largest  proportion  in  the  vicinity  of  the  ileum  and 
ileocecal  valve.  Most  of  the  forms,  if  not  all,  had  originally  been 
introduced  from  without  in  food  and  drink,  and  their  vast  numbers 
show  that  they  readily  proliferate  in  the  digestive  canal  particularly 
when  the  conditions  for  their  doing  so  are  favorable.  The  most 
prominent  of  such  conditions  is  a  shortage  in  the  defensive  action  of 
the  digestive  juices  (achylic  conditions  of  the  stomach,  etc.)  or  a 
diminution  in  the  antagonism  between  them  (such  as  a  low  proportion 
of  the  bactericidal  coli  group)  ;  it  is  probable  that  the  latter  is  due  to 
the  reaction  of  the  fluids  of  the  digestive  canal  since  an  alkaline  medium 
is  favorable  to  the  putrefactive  functions  of  this  group  if  peptones  be 
present — hence  the  clinical  importance  of  the  reaction  of  feces. 

To  no  one  as  much  as  to  C.  Herter  was  due  the  credit  for  the  study 
of  the  bacterial  flora  in  the  digestive  tract.^  While  this  author  in  his 
extensive  work  drew  but  few  practical  deductions  from  his  observa- 
tions, such  was  mainly  because  of  a  rightful  conservatism  in  dealing 
with  the  vast  and  varied  subject  of  the  many  forms  of  fecal  bacteria 
encountered,  and  the  fact  that  laboratory  methods  of  study  are  differ- 
ent from  conditions  existing  in  the  intestinal  canal;  still,  some  facts 
have  apparently  been  established  which  it  is  hoped  will  stimulate 
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greater  effort  in  this  important  subject.     Several  of    such   which  arc 
of  practical  value  are  herein  contained. 

Micro-organisms  found  in  feces  are  divided  into  the  two  broad 
general  groups  of  the  aerobic  and  anaerobic,  the  latter  being  more 
largely  concerned  in  the  putrefactive  processes.  Of  the  first,  the  most 
notable  example  is  the  colon  bacillus,  which  can  cause  damage  in  Vko. 
ways,  as  an  infective  agent  outside  of  the  digestive  tract  and  as  an 
infective  agent  inside  of  the  canal.  Inside  of  the  canal  the  bacilli  are 
probably  concerned  in  the  production  of  certain  diarrheal  conditioas, 
although  the  dysentery,  typhoid,  and  Shiga  bacilli  have  also  been  found 
with  them  in  many  of  the  cases.  I  studied  four  cases  of  ulcerative  colitis 
with  chronic  diarrhea  in  which  the  offending  organism  was  a  highly 
virulent  strain  of  the  B.  coli  communis.  Considering,  however,  that  the 
B.  coli  have  been  found  in  large  numbers  in  some  acute  dyspeptic 
diarrheal  conditions  (in  which  the  others  above  mentioned  were  not), 
and  that  they  are  often  met  with  in  great  abundance  in  excessive  carbohy- 
drate fermentations  in  the  intestines,  it  is  possible  that  an  activity  of  the 
bacilli  of  this  group  in  affecting  the  sugars  and  liberating  irritative 
organic  acids  is  of  practical  importance.  This  seems  to  be  substantiated 
by  the  fact  that  the  members  of  the  colon  group  cannot  initiate  active 
putrefaction  of  the  native  proteids  unless  the  putrefactive  anaerobes, 
-capable  of  peptonizing  proteids,  begin  the  hydrolysis,  after  which  the 
colon  group  can  become  active.  Other  anaerobes  concerned  in  the  pro- 
duction of  disorders  are  the  typhoid,  dysentery,  Shiga,  paratyphoid, 
the  liquefying  bacteria  (of  which  the  bacillus  vulgaris  is  well  known  as 
capable  of  producing  acute  disease  of  the  gastro-enteric  tract,  and 
which  organism  is  probably  actively  concerned  in  producing  Indol, 
skatol,  and  the  amido-acids  from  proteids),  the  streptococcal  and 
staphylococcal  forms,  the  bacillus  bifidus,  and  others. 

There  is  a  fast  growing  belief  that  the  strict  anaerobes  play  an 
important  part  in  the  pathology  of  the  digestive  tract.  Of  these  the 
bacillus  putrificus  is  capable  of  actively  attacking  and  hydrolyzing 
native  proteids  giving  rise  to  the  characteristic  products  of  putrefac- 
tion, including  butyric  acid,  hydrogen,  hydrogen  sulphide,  and  mcr- 
captan,  but  probably  not  indol.  A  brother  organism  to  this  one, 
known  as  the  paraputrificus,  makes  acids  from  sugars  and  does  not 
cleave  proteids.  Herter  believed  that  the  B.  putrificus  is  the  most 
energetic  anaerobe  known  in  respect  to  ability  to  proteolyze  native 
proteins,  and  suggested  from  a  laboratory  strain  which  produced  large 
quantities  of  indol  in  peptone  bouillon  that  this  organism  in  the  intes- 
tine might  contribute  in  an  important  way  to  the  production  of  indol. 
The  next  anaerobe  that  has  received  much  attention  is  the  Bacillus 
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aerogenes  capsulatus,  which  was  first  described  by  Welch,  and  the 
virulent  form  of  which  has  a  clinical  significance  in  surgical  and 
obstetrical  diseases.     This  type  of  organism  is  a  Gram-positive,  gas- 
making  bacillus,  capable,  when  injected  into  animals,  of  setting  up 
localized    necrotic     inflammation     with     gas-production    and     toxemia. 
These  organisms  are  large,  plump,  usually  straight  bacilli,  provided 
with  a  capsule,  and  are  often  found  in  the  feces  in  cases  of  saccharobutyric 
and  the  mixed  forms  of  chronic  excessive  intestinal  putrefactions  and 
pernicious  anemia  in  tremendous  numbers.    The  gas  they  produce  is  from 
one-third  to  one-half  carbon  dioxide  and  the  remaining  mostly  hydrogen. 
When  grown  on  a  medium  which  contains  much  sugar  and  but  little 
proteid,  large  quantities  of  gas  are  rapidly  generated.    In  the  presence 
of  much  proteid,  the  gas  also  contains  butyric  acid.     It  is  probable  that 
this  group  of  organisms  are  not  active  indol  producers,  but  they  have 
a   powerful  hemolyzing  action  on  the   blood,   freeing   the   hemoglobin. 
The  latter  action  is  also  noted  with  the  B.  putrificus  but  not  to  such  a 
marked  extent.     Because  of  the  anaerobic  nature  of  this  organism, 
Herter  has  employed,  to  cause  their  isolation  and  note  their  presence, 
the  introducing  and  growing  of  this  bacteria  in  the  closed  circulation 
of  a  rabbit.    To  this  end,  one  or  two  cubic  centimeters  of  filtered  fecal 
suspension  is  introduced  intravenously  into  a  rabbit  and  the  animal 
promptly  killed  by  a  blow  on  the  neck.     The  carcass  is  then  incubated 
for  from  five  to  twenty-four  hours  at  37°  C.  when  an  autopsy  is  per- 
formed.    When  many  B.  capsulati  are  encountered,  the  animal  will  be 
very  foul  smelling  from  butyric  decomposition,  the  abdomen  and  gen- 
eral carcass  much  distended  with  gas  which  burns  with  a  blue  flame, 
the  tissues  in  a  state  of  putrefactive  liquefaction,  and  the  blood,  heart, 
etc.,  contain  bacilli  of  the  encapsulated  type,  sometimes  in  almost  pure 
culture. 

Herter  has  pointed  out  that  it  is  impossible  to  avoid  the  entrance 
of  bacteria  into  the  digestive  tract,  and  that  the  obligate  bacteria  (for 
example,  B.  lactis  aerogenes,  B.  coli,  B.  bifidus)  adapt  themselves  to 
the  secretions  of  this  part  of  the  digestive  tract  and  hold  their  own 
against  newcomers.  By  virtue  of  their  adaptabiHty  they  ordinarily 
are  not  harmful  to  their  host,  and  under  some  circumstances  they 
are  capable  of  doing  service  by  giving  rise  to  conditions  which  dis- 
courage the  growth  of  the  harmful  bacteria  that  cannot  readily  be 
excluded  in  food  and  drink.  It  is  most  probable  that  the  normal 
acidity  of  the  gastric  juice  checks  the  growth  of  many  non-sporulating 
bacteria  and  in  a  measure  is  destructive  to  most  varieties.  When, 
on  the  other  hand,  the  gastric  juice  or  intestinal  secretions  are  scanty 
or  absent,  a  defective  motility  exists,  or  when  the  bacteria  are  taken  in 
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large  amounts  (particularly  into  an  empty  stomach),  there  is  a  chance 
that  some  of  them  will  find  their  way  into  the  intestines.  Speaking 
of  the  conditions  which  may  be  presumed  to  favor  the  development  of 
the  anaerobes  so  that  large  amounts  of  detrimental  products  would  be 
absorbed,  Herter  says,  "Especially  important  are  influences  which  alter 
the  character  of  the  secretions  in  the  large  intestine  or  bring  there 
unusually  large  quantities  of  partially  digested  proteid.  In  certain 
conditions  of  the  digestive  tract  an  excessive,  or  even  a  moderate,  meal 
of  proteid  food  will  precipitate  an  intoxication  or  an  attack  of  vcxnit- 
ing  or  diarrhea.  There  are  cases  classed  as  ptomaine  poisoning  in 
which  the  digestive  tract  rather  than  the  food  is  responsible  for  the 
observed  disorders." 

The  putrefactive  changes  are  produced  largely  by  the  anaerobic 
bacteria,  of  which  the  acidophilic  forms  grow  best  on  a  carbohydrate 
diet  while  the  protein  diet  allows  the  proteolytic  organisms  to  establish 
themselves  and  become  predominant.  These  growths  are  encouraged  by 
such  conditions  as  carious  teeth  (which  appear  to  be  due  to  action  of 
anaerobes  whose  growth  occurs  in  the  masses  of  food  that  lodge  between 
the  teeth),  stagnant  and  insufficient  HCl  secretion,  and  excessive  meat- 
eating.  Herter  suggested  that  the  clinical  manifestations  of  intoxica- 
tions in  the  different  types  of  poisoning  from  absorption  of  the  intes- 
tinal products  are  explained  by  the  individual  cellular  reaction  of  the 
patient  rather  than  by  the  poison.  In  a  half  dozen  patients  suffcrinf 
from  indicanuria,  one  suffers  from  headache,  sometimes  migraine-like; 
another  is  prone  to  lumbago;  another  perhaps  has  epileptic  seizures; 
another  has  mental  depression ;  another  progressive  muscular  atrophy, 
and  another  suffers  from  cyclic  vomiting.  There  is  good  reason  to 
believe  that  in  one  person  very  similar  processes  in  the  digestive  tract 
may  lead  to  digestive  disturbances  mostly  of  the  subjective  kind,  and 
in  another,  owing  to  a  lesser  sensitiveness  in  the  digestive  tract  itseif, 
to  better  absorption  of  the  poisons  and  the  development  of  more 
remote  disorders,  such  as  acute  arthritis,  anemia,  nervous  disorders, 
depressing  melancholia,  irritability,  etc. 

Of  the  chronic  excessive  putrefactions  Herter  believes  there  arc 
three  types: — 

The  indolic  type,  which  seems  to  be  due  to  members  of  the  B. 
coli  group,  and  is  characterized  clinically  by  marked  indicanuria. 

The  saccharobutyric  type,  which  seems  to  be  initiated  chiefly  by 
the  anaerobes,  and  in  the  simplest  examples  of  which  there  is  very 
little  indol  in  the  gut  and  urine. 

And  a  combined  type,  or  cases  combining  the  characteristics  of 
the  indolic  and  saccharobutyric  forms. 
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Since  there  is  so  much  of  clinical  interest  in  these,  even  in  so  far 
as  the  stomach  itself  is  concerned,  both  from  a  local  and  constitutional 
viewpoint,  it  would  not  be  amiss  in  this  connection  to  consider  them  for 
a  few  moments. 

In  the  indolic  type,  the  members  of  the  B.  coli  group  form  indol 
in  large  quantities  and  they  probably  invade  the  small  intestine  in 
large  numbers,  causing  in  their  activity  bacterial  cleavages  of  proteids 
which  largely  replace  the  normal  tryptic  digestion.  In  this  type  of 
cases,  the  digestive  processes  should  be  improved  by  proper  measures 
both  in  so  far  as  the  gastric  digestion  and  general  health  are  concerned. 
The  diet  should  be  finely  subdivided  to  insure  quick  absorption  of  the 
digestion  products,  the  milk  should  be  peptonized,  and  the  colon  irrigated 
daily  to  insure  the  removal  of  the  putrefactive  products  before  they  are 
absorbed. 

In  the  saccharobutyric  type  of  excessive  intestinal  putrefaction, 
the  putrefactive  process  is  in  the  large  intestine  and  lower  ileum.  It 
is  due  to  the  strictly  anaerobic  butyric  acid  producing  bacteria  of 
which  the  B.  aerogenes  capsulatus  is  probably  largely  responsible, 
although  the  B.  putrificus,  the  Gram-positive  diplococci,  and  the  bacillus 
of  malignant  edema  may  be  found.  The  organisms  attack  carbohydrates 
and  proteids  vigorously  and  butyric  acid  is  formed  from  both,  at  times 
with  propionic,  caproic,  or  valeric  acids.  These  are  largely  responsible 
for  the  giving  to  the  stools  their  unpleasant  odor.  The  feces  in  these 
instances  have  a  very  low  specific  gravity,  and  often  a  very  light  color. 
From  the  proteids,  besides  the  above-mentioned  acids,  hydrogen,  carbon 
dioxide,  and  perhaps  methane  are  formed.  The  hydrogen  causes  the 
excessive  reduction  of  bilirubin  and  other  pigments — thus  the  light 
color.  The  stools  also  have  an  acid  reaction,  although  the  acids  are 
partly  neutralized  by  the  ammonia  and  other  putrefactive  bases  formed. 
The  Schmidt  test  with  mercury  bichloride  gives  a  strong  pink  color. 
Indol  is  absent  or  present  in  small  amounts.  In  the  urine,  the  ethereal 
sulphates  may  be  present  in  excess,  and  mercaptan  may  be  found  in  the 
feces,  which  disappear  as  the  patient  improves.  The  presence  of 
ammonium  butyrate  may  give  rise  to  irritation  of  the  intestine,  stom- 
ach and  mouth.  The  patients  suffer  from  flatulence  made  worse  by 
both  carbohydrates  and  acids,  which  may  precipitate  a  diarrhea.  These 
patients  are  physically  more  or  less  weakened,  and  have  a  distinct 
anemia,  which,  in  grade,  may  be  all  the  way  from  a  moderate  secondary 
form  to  serious  types  approaching  that  of  pernicious  anemia. 

The  combined  type  in  mild  forms  is  the  most  common.  Here 
there  are  many  putrefactive  anaerobes  in  the  gut,  and  a  persistent  and 
well-marked   indicanuria   which    is   but    slightly    influenced    by    dieting. 


250  SIGNIFICANCE  OF  EXAMINATION  OF  THE  FECES. 

The  nervous  symptoms  are  prominent  and  appear  early ;  emotional 
irritability  or  periods  of  mental  depression  and  physical  or  mental 
activity  soon  induce  fatigue.  Later  on,  blood  changes  take  place,  which 
may  finally  approach  that  of  pernicious  anemia.  At  times  these  patients 
have  intervals  of  improvement,  but  on  the  whole  the  tendency  is  down- 
ward. In  well-established  instances,  a  more  rapid  advance  to  invalidism 
is  noted  than  in  the  single  types  alone.  When  the  atrophy  of  fat  and 
muscle  tissue  and  the  blood  changes  are  marked,  there  is  commonly 
present  chronic  parenchymatous  changes  in  the  kidneys  and  liver  as  a 
result  of  the  constant  poisonous  action. 

Lastly,  and  of  the  greatest  importance  in  the  diagnoses  and  treat- 
ment of  stomach  conditions,  are  the  effects  of  these  ethereal  sulphates 
on  secretion  and  motility  of  the  stomach.  I  have  pointed  out  and 
firmly  maintain  that  the  circulation  of  large  amounts  of  these  toxins 
has  first  a  stimulating  effect  in  increasing  the  secretions  and  motility, 
and  then  a  depressing  effect  in  decreasing  them  (the  hypersensitive 
conditions  of  the  stomach  remaining  always  marked).  Close  study  of 
many  of  the  cases  of  hyperacidity,  hypersection,  hypo-  and  anacidity, 
gastric  and  enteric  atonies  and  dilatations,  and  hyperesthesia  gastrica. 
gastralgia,  enteralgia,  etc.,  proves  that  these  are  very  often  sjrmptomatic 
states  resulting  from  the  intestinal  condition  and  not  primary  conditions 
of  the  stomach  itself.  Unless  this  is  constantly  kept  in  mind,  only 
incomplete  and  transitory  results  from  therapy  can  come  in  many  of  the 
cases,  especially  when  the  stomach  alone  is  considered  from  the  therapeu- 
tic standpoint. 

As  w^as  mentioned  before,  the  larger  proportion  of  bacteria  die 
in  their  passage  through  the  colon,  and  thus  only  a  small  number  can 
be  cultivated  from  the  stool.  Moreover,  the  diflFerent  portions  of  a 
stool  have  different  quantities  of  bacteria.  For  these  reasons  Stras- 
burger  has  devised  a  means  of  determining  the  actual  dried  weight  of 
all  the  bacteria  whether  living  or  dead.  It  must  be  remembered,  how- 
ever, that  in  this  examination  of  the  feces  no  distinction  is  made 
between  the  putrefactive  and  fermentative  bacteria,  and  which  form 
predominates  must  be  ascertained  by  other  means  (cultivation,  aldehyde 
reaction,  litmus). 

The  diet  is  the  most  important  factor  in  influencing  the  bacterial 
growth  in  the  intestine.  Foods  that  are  digested  and  absorbed  early 
in  their  passage  through  the  gastro-intestinal  canal  leave  but  little 
residue  for  the  bacteria  to  live  upon,  and  consequently  in  such  instances 
the  bacterial  count  will  be  low.  When  the  reverse  is  the  case  (foods 
difficult  to  digest,  or  when  secretory  disturbances  of  a  depressing  charac- 
ter exist  not  allowing  normal  conversion),  the  bacterial  count  will  be 


PLATE  XXXV. 


A  drop  of  feces  and  water  from  a  case  of  gastro-enteric  atrophy,  in 
which  there  was  an  absence  of  gastric  juice  secretion,  a  high  albumin  loss 
in  digestion,  a  marked  indicanuria  in  the  urine,  and  an  excess  putrefaction 
in  the  colon.    Stained  by  the  Gram  method.     X  1000. 
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high.  Observations  on  full  home  diets  give  from  18.1  to  20.5  per 
cent,  bacteria;  full  hospital  diet  from  18.2  to  21.1  per  cent,  bacteria; 
semiliquid  hospital  diet  15.6  per  cent,  bacteria;  and  milk  diet  gave  13.2 
per  cent,  bacteria.  These  figures  suggest  the  importance  of  dieting  as 
a  remedy  for  excessive  bacterial  growth  in  the  intestines. 

According  to  Strasburger,  one-quarter  to  one-third  of  the  dried 
weight  of  feces  represents  bacteria  (these  figures  of  course  are  modi- 
fied according  to  the  character  and  amounts  of  foods  present  in  the 
intestine).  As  an  average;  one-quarter  would  probably  be  nearer  correct 
for  the  ordinary  individual,  since  many  stools  from  normal  persons  con- 
tain less  than  this. 

The  bacteria  are  found  in  increased  amounts  in  achylia,  in  exces- 
sive fermentative  and  putrefactive  conditions  in  the  gut,  in  poor  starch 
digestion  from  any  cause,  in  chronic  cholecystitis,  disease  of  the  pan- 
creas, and  large  mixed  diets,  particularly  when  containing  vegetables 
in  excess,  etc.  The  bacteria  are  usually  found  decreased  in  amounts 
in  habitual  constipation  of  the  atrophic  and  atonic  types,  when  the  foods 
taken  are  small  in  amounts  or  only  fluid  or  semifluid  in  character,  and 
when,  for  stenotic  reasons  at  the  pylorus,  in  the  esophagus  or  in  the 
small  intestine,  but  little  food  can  be  taken  or  would  pass  into  the  lower 
bowel. 

The  technique  of  the  method  of  examination,  which  was  so  well 
described  by  Steele,^  is  the  following: — 

'*The  possibility  of  separating  the  bacteria  from  the  rest  of  the 
feces  depends  upon  the  fact  that  the  bacteria  are  so  nearly  of  the  same 
specific  gravity  as  distilled  water  that  they  cannot  be  centrifugated 
out  of  a  watery  suspension  of  the  feces,  but  remain  suspended  in 
the  supernatant  fluid.  Taking  advantage  of  this,  the  bacteria  can  be 
removed  by  washing  with  the  centrifuge.  Then  if  the  specific  gravity 
of  the  wash  water  is  lowered  by  the  addition  of  large  amounts  of 
alcohol,  the  weight  relation  of  the  bacteria  to  the  fluid  is  changed  to 
such  an  extent  that  the  micro-organisms  can  readily  be  centrifugated 
out,  separated,  dried,  and  weighed. 

''Unless  the  period  of  passage  of  the  feces  has  been  ascertained  to 
be  normal,  it  is  better  to  mark  the  beginning  and  end  of  each  period 
of  examination  by  carmine.  The  use  of  the  Schmidt  diet  is  not  neces- 
sary. Indeed,  I  have  found  that  this  diet  is  not  desirable  because  it 
leaves  very  little  residue,  and  so  of  itself  reduces  the  total  amount  of 
bacteria  to  a  lower  point  than  that  which  is  usually  found. 

"The  whole  stool  is  saved.  Unless  the  feces  are  liquid  they  are 
rubbed  up  with  a  known  amount  of  distilled  water  until  they  are 
smooth  and  semiliquid  and  as  homogeneous  as  it  is  possible  to  make 


252  SIGNIFICANCE  OF  EXAMINATION  OF  THE  FECES. 

them.  This  is  a  modification  of  my  own,  intended  to  make  it  easier 
to  obtain  a  specimen  of  the  stool  that  is  fairly  indicative  of  the  average 
amount  of  bacteria  contained  in  each  cubic  centimeter.  Strasburger 
takes  but  2  cubic  centimeters  of  the  formed  feces.  It  seems  to  mc  that 
since  the  different  portions  of  the  stool  differ  so  in  consistencv  and 
composition,  this  method  of  Strasburger  leads  to  considerable  error. 
I  believe  that  my  modification  insures  a  much  more  accurate  idea  of 
the  average  consistency  of  the  stool. 

"Two  portions  of  5  cubic  centimeters  are  measured  off  with  a 
pipette  of  large  caliber.     I  use  for  this  purpose  an  ordinary  5  cubic 
centimeter  pipette  with  the  tapering  end  cut  off,  and  with  the  ncces- 
sarj-  correction  made  at  the  mark.     One  of  these  portions  of  5  cubic 
centimeters  is  put  into  a  porcelain  dish  and  dried  upon  a  water  bath 
and  later  in  a  drying-oven,  in  order  to  determine  the  dried  weight 
The  addition  of  a  little  alcohol  and  thorough  mixing  w^ill  hasten  the 
process  of  drying  and  prevent  caking  of  the  feces.     The  second  por- 
tion is  washed  free  from  bacteria.    This  is  done  as  follows :  The  wash 
water  is  0.5   per  cent.   HCI  solution   in  distilled   water.     The  add 
increases  the  solubility  of  the  salts  and  soaps  of  the  feces.     I  usually 
employ  about  100  cubic  centimeters  of  this  solution  at  the  beginning 
of  the  washing.     The  feces  are  thoroughly  mixed  with  the  wash  solu- 
tion and  then  centrifugated.    The  use  of  the  water  motor  or  electric 
centrifuge  is  almost  essential.     Each  tube  is  centrifugated  for  about 
one  and  a  half  minutes ;  then  the  cloudy,  supernatant  liquid  is  poured 
through  a  layer  of  gauze.     This  fluid  contains  the  bacteria  in  suspen- 
sion.    All  of  the  mixture  (the  wash  water  and  the  feces)  is  centrifu- 
gated in  the  same  way,  and  then  the  residue  in  the  tubes  is  shaken 
up  with   more  of   the  wash  water,  and  centrifugated   again.      This  is 
repeated  until  the  supernatant  liquid  after  centrifugating  is  quite  trans- 
parent, showing  that  approximately  all  of  the  bacteria   have  been 
washed  out.     If  a  smear  is  made  of  the  residue  at  this  point,  it  will 
be  found  that  the  bacteria  are  not  entirely  washed  away,  but  are 
evidently  very  much  reduced.     They  occur  singly,  while  in  the  un- 
washed feces  they  are  in  great  lumps  and  masses.     I  do  not  believe 
that  it  is  practicable  or  even  possible  to  wash  the  feces  entirely  free 
from  micro-organisms. 

"Strasburger  recommends  that  the  wash  water  be  centrifugated 
for  a  short  time  at  high  speed  in  order  to  remove  any  stray  particles  of 
solid  residue  from  the  suspension  of  bacteria.  I  believe  this  is  a  mis- 
take, for  if  the  decanting  is  carefully  done  in  the  first  instance,  then  in 
my  experience  the  sediment  obtained  with  the  second  centrifugation 
is  composed  wholly  of  bacteria  which  would  be  lost  if  this  part  of 


SIGNIFICANCE  OF  EXAMINATION  OF  THE  FECES.  253 

the  procedure  was  always  carried  out.    The  suspension  of  bacteria 
is  then  mixed  with  a  Hberal  portion  of  alcohol  and  evaporated  slowly  at 
a   temperature  of  40°   to  50°   C,  until  it  amounts  to  not  more  than 
50    cubic   centimeters   in   all.     This   takes   approximately   twenty-four 
hours.     It  is  then  mixed  with  at  least  twice  its  volume  of   alcohol, 
preferably  absolute  alcohol,  although  this  is  expensive  and  not  neces- 
sary.    This  lowers  the  specific  gravity  of  the  fluid  to  such  an  extent 
that    now    the    bacteria    readily    centrifugate    out.      The    mixture    is 
then   centrifugated   until   the   supernatant   liquid   is   quite   clear.     This 
may  take  thirty  minutes  or  more  for  each  tube.    The  residue,  which 
consists  of  the  bacteria,  is  washed  with  pure  alcohol  and  is  shaken 
up  with  ether  to  remove  the  fat;  then  it  is  washed  out  again  with 
alcohol.     All  of  this  washing  is  done  by  means  of  the  centrifuge.     The 
bacteria  are  next  washed  out  of  the  tube  with  a  little  alcohol  and 
evaporated  to  dryness,  dried  in  the  oven  at  moderate  heat,  dried  in 
the  desiccator,  and  weighed.     Smears  of  the  final  preparation  show 
that  it  consists  of  bacteria  with  a  few  very  minute  particles  of  other 
material.     These  particles  are  only  visible  with  high  power  and  are 
very  few  in  number,  perhaps  two  to  each  field  of  the  342  lens.     They 
stain  with  methylene-blue,  and  Strasburger  suggests  that  they  are 
cellulose,  which  they  may  well  be.     At  any  rate,  the  error  arising  from 
the  inclusion  of  these  small  particles  in  the  dried  weight  of  the  bacteria 
must  be  very  small,  and  is  probably  balanced  by  the  bacteria  that  it  is 
not  possible  to  wash  out  of  the  residue  in  the  first  washing.     During 
the  preparation  of  the  bacteria  the  first  portion  of  5  cubic  centimeters 
has  been  dried  and  weighed.     We  then  know  the  dried  weight  of  5 
cubic  centimeters,  the  weight  of  the  dried  bacteria  in  5  cubic  centi- 
meters, the  original  volume  of  the  stool,  and  the  volume  after  the 
addition  of  a  known  amount  of  water.     It  is  then  easy  to  calculate  the 
data  we  desire,  namely,  the  volume  of  the  stool,  its  dried  weight,  the 
weight  of  the  dried  bacteria,  and  the  percentage  of  bacteria  in  the 
dried  weight." 

In  considering  the  fermentative  (decomposition  of  carbohydrate 
and  fats)  and  putrefactive  (cleavage  of  proteids)  processes  from  the 
standpoint  of  their  products,  so  many  factors  must  be  taken  into  con- 
sideration in  the  examination  of  feces  that,  as  yet,  only  an  assumed  im- 
portance can  be  deduced  from  the  substances  obtained  and  their  amounts. 
Leaving  the  urine  having  only  indol  and  urorosein  out  of  consideration, 
it  must  be  recollected  that  the  fermentative  and  putrefactive  processes 
usually  overlap,,  and  that  substances  in  common  (as  carbon  dioxide  and 
volatile  fatty  acids)  are  found  in  both.  Still,  substances  containing 
sulphur  or  nitrogen,  or  both  sulphur  and  nitrogen,  are  formed  during 
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putrefaction  and  very  probably  are  the  important  SQurces  of  toxicity 
from  the  intestines.  It  is  known  that  carbon  dioxide,  methane,  alcohd, 
and  the  oxalates  are  encountered  in  the  largest  quantities  in  the  fermea- 
tation  of  carbohydrates,  and  that  in  this  is  an  element  of  practical 
significance,  although  it  must  not  be  forgotten  that  they  may  also  be 
formed  in  putrefactive  processes.  Putrescin,  cadaverin,  phenol,  cresol, 
indol,  skatol,  and  the  gaseous  sulphur  compounds — mercaptan  and 
hydrogen  sulphide — are  more  regularly  found  in  increased  amounts  in 
the  putrefactive  conditions. 

Our  present-day  knowledge  of  these  substances  does  not  warrant 
us  in  attaching  too  definite  clinical  conclusions  to  the  finding  of  each 
one  of  these  substances  (excepting  possibly  indol  and  sulphurated 
hydrogen),  and,  furthermore,  it  is  unfortunate  that  the  microscopical 
examination  of  the  feces  usually  leaves  us  clinically  in  the  dark.  From 
it,  however,  some  clinical  deductions  can  often  be  made  by  the  gas 
formation  from  feces,  which,  of  course,  varies  with  the  types  and 
number  of  organisms,  and  the  amount  and  character  of  food  present.  I 
have  observed  that  in  health  a  dextrose-bouillon  medium  (2  per  cent, 
sugar)  inoculated  with  a  floral  suspension  in  normal  salt  solution  vdli 
form  between  20  to  30  per  cent,  (by  volume)  of  the  gas  in  the  anaerobic 
limb  in  twenty-four  hours.  Herter  has  shown  that  in  conditions  of 
disease  the  gas-production  was  found  to  be  considerably  less  than  the 
average  in  health ;  but  this  is  not  true  for  all  of  the  putrefactive  conditions, 
for,  in  the  true  cases  of  the  indoHc  type  it  is  generally  very  much 
increased.  In  the  case  of  well-marked  examples  of  saccharobuty'ric 
putrefaction  the  gas-production  may  be  one-half,  one-third,  one-fourth, 
or  even  one-fifth  of  normal.  This  he  attributes  to  an  elimination  of  the 
colon  bacillus.  When  yeast  organisms,  or  a  growth  of  the  bacillus  lactis 
aerogenes  are  present,  the  gas-production  may  be  very  abundant  In 
examining  mixed  flora,  a  diet  containing  large  amounts  of  carbohydrates 
leads  to  a  greater  proportion  of  gas  than  a  diet  in  which  these  are 
restricted.  The  decrease  of  gas  on  a  meat  diet  may  be  40  or  50  per  cent 
of  the  total  gas-production  found  in  a  mixed  diet.  These  are  facts 
which  must  be  taken  into  consideration  in  interpreting  the  examination 
of  feces. 

The  important  gases  obtained  by  feces  examinations  are  hydrogen, 
nitrogen,  marsh  gas,  carbon  dioxide,  and  sulphurated  hydrogen.  The 
varying  proportions  of  these  in  health  depends  upon  the  character  and 
amounts  of  foods,  upon  the  character  of  the  bacterial  flora  present, 
and  the  pathology  of  the  digestive  tract.  Estimates  of  the  amounts 
of  the  difi^erent  gases  obtained  from  feces  on  various  diets  are: 
hydrogen  50  per  cent,  in  milk,  2  per  cent,  in  meat,  and  3  per  cent  in 


SIGNIFICANCE  OF  EXAMINATION  OF  THE  FECES.  255 

vegetable  diets ;  nitrogen,  37  per  cent,  in  milk,  50  per  cent,  in  meat,  and 
15  per  cent,  in  vegetable;  marsh  gas,  0.09  per  cent,  in  milk,  31  per 
cent,  in  meat,  and  50  per  cent,  in  vegetable ;  and  carbon  dioxide,  12  per 
cent,  in  milk,  10  per  cent,  in  meat,  and  27  per  cent,  in  vegetable  diets. 
Hydrogen  sulphide  is  also  always  present  (since  it  can  be  demon- 
strated in  examining  normal  feces  and  produces  sulphides  from  metal- 
lic medicaments  in  the  intestines  under  all  conditions — iron  and  bis- 
muth salts,  etc.).  Carbon  dioxide  is  partly  due  to  alcoholic  and 
butyric  acid  fermentation  and  partly  to  albuminous  putrefaction.  A 
portion  is  no  doubt  derived  from  the  blood,  passing  through  the 
mucous  membrane  of  the  gastro-intestinal  tract.  In  certain  neuro- 
logical conditions,  mainly  hysteria,  large  quantities  of  carbon  dioxide 
are  often  discharged.  Marsh  gas  is  formed  during  the  fermentation  of 
cellulose,  and  a  portion  is  derived  from  albuminous  putrefaction. 
Hydrogen  sulphide  is  produced  early  in  putrefaction  in  the  large 
intestine,  and  under  pathological  conditions  (gastric  dilatation)  may 
be  formed  in  the  stomach  and  high  in  the  small  intestine. 

Most  of  these  gases,  when  small  in  quantities,  are,  no  doubt, 
absorbed  into  the  circulation  probably  without  particularly  deleterious 
effects  on  the  body.  With  hydrogen  sulphide,  however,  there  is  much 
reason  to  believe  that  when  it  is  absorbed  in  excessive  amounts  it  has  a 
toxic  effect  on  the  nervous  system,  producing  such  symptoms  as  dizziness, 
delirium,  mental  depression,  drowsiness,  stupor,  and  collapse.  In  the 
saccharobutyric  type  of  chronic  excessive  intestinal  putrefaction,  butyric 
acid,  hydrogen,  carbon  dioxide  are  formed  (and  often  also  methane). 

Because  of  the  fact  that  often  little  of  practical  value  can  be 
gleaned  from  simply  viewing  Gram-stained  specimens  of  the  feces, 
and  that  more  or  less  doubt  may  exist  by  using  the  gas  tests  unsup- 
ported by  quantitative  estimations  of  the  food  content  and  the  living 
bacteria  present  (the  last  two  of  which  are  too  complicated  for  ordinary 
clinical  application),  Schmidt  has  advanced  a  method  of  more  quickly 
and  simply  noting  the  fermentative  changes  of  foods  on  the  basis  of 
the  continued  digestion  of  the  carbohydrates  in  the  feces.  Hewes  and 
Adler,^  who  undertook  an  exhaustive  series  of  observations  on  normal 
individuals  to  establish  the  reliability  of  the  results  obtained  from  the 
Schmidt  diet  in  eleven  individuals  (6  in  children  and  5  in  adults),  claim 
to  have  found  a  practical  degree  of  constancy  in  the  observations.  They 
made  quantitative  determinations  of  the  total  nitrogen,  fat,  and  carbohy- 
drates, and  of  the  total  neutral  fat,  fatty  acid,  and  soap  in  each  of  the 
cases  in  addition  to  performing  macroscopic  and  microscopic  examina- 
tions of  the  feces  in  respect  to  the  quantity  and  quality  of  the  muscular 
fiber  and  starch  remnants  present.    Their  findings  of  meat  remnants,  as 
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revealed  by  the  capacity  of  the  individual  to  digest  meat,  showed  a  coo- 

stancy  in   both   children   and   adults,   and   any   one    familiar   with  the 

normal  findings  can  determine  by  microscopic  examinations  of  the  feces 

whether  or  not  the  results  obtained  are  abnormal  and  indicative  of  a 

disturbance  of  meat  digestion.     The  results  of  their  proteid  estimations 

expressed  in  nitrogen  excretion  are  as  follows: — 

Per  cent. 

Average    » finding  in  17  examinations  upon  11  individuals 4^ 

Minimum   finding  in  17  examinations  upon  11  individuals 4.41 

Maximum  finding  m  17  examinations  upon  11  individuals 5.40 

The  findings  as  regards  fat  absorption,  determined  by  estimation 
of  the  total  fat  content,  indicate  that  the  capacity  of  normal  individuals 
for  the  utilization  of  fat  as  food  may  undergo  considerable  variation,  as 
the  following  table  shows: — 

Per  cent. 

Average      finding  of  17  examinations  upon  11  individuals 28.5 

Minimum   finding  of  17  examinations  upon  11  individuals 19.2 

Maximum  finding  of  17  examinations  upon  11  individuals 39.5 

The  estimations  of  fat  digestion,  as  determined  by  the  proportion 
of  neutral  fat  to  total  fat,  gave  fairly  constant  results  in  all  instances. 

Examinations  of  the  carbohydrate  remnants  were  made  on  seven 

individuals,  two  of  whom  were  children.     The  findings  in  the  children 

and  the  adults  were  about  equal  as  far  as  individuals  of  the  same  age  were 

concerned,  but  there  was  a  decided  diflference  between  the  young  and  the 

older  persons,  the  latter  utilizing  them  to  a  greater  extent.    Their  record 

of  the  carbohydrate  excretion  is  shown  in  the  following  table : — 

Per  cent. 

Average      finding  of  7  individuals 8.01 

Minimum    finding  of  7  individuals 6.39 

Maximum  finding  of  7  individuals 11.3 

Extreme  variation  in  all  cases 4.81 

The  results  in  regard  to  starch  remnants,  as  revealed  by  a  micro- 
scopic examination  of  the  feces,  presented  a  striking  uniformity  in  all 
the  normal  individuals  examined. 

The  examination  is  made  after  the  patient  has  been  placed  on  the 
follow^ing  test-diet  (Schmidt  and  Strasburger's  test-diet  No.  2)  :  milk, 
15  liters;  3^2  eggs;  strained  oatmeal  gruel  (from  80  grams  of.  oat- 
meal);  100  grams  of  zwieback;  20  grams  of  butter;  20  grams  of 
sugar;  125  grams  of  steak  (raw  weight),  and  190  grams  of  potato 
(raw  weight).  These  foods  can  be  given  as  one  chooses,  but  before 
commencing  with  the  diet  it  is  necessary  to  demarcate  the  fecal 
material    by    giving    a    wafer    or    capsule    containing    0.3    gram    of 
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powdered  carmine.  The  examination  is  made  as  soon  as  the  feces 
are  no  longer  colored  red,  viz.,  after  from  two  to  three  days  of  the 
test-diet.  A  schedule  for  the  administration  of  the  diet  which  serves 
the  purpose  is  as  follows ;  At  7.30  a  .m.  ^  liter  of  milk  and  2  zwiebacks 
(each  33  grams) ;  at  10.30  a.m.  ^  hter  of  bouillon  with  >/2  egg;  at  12 
M.  ^  liter  of  milk  with  1  egg;  between  1  and  2  p.m.  J^  liter  of  oatmeal 
gruel  (prepared  from  40  grams  of  oatmeal,  166  grams  of  milk,  10  grams 
of  sugar  and  '/i  egg) ;  100  grams  of  well-done  ' 
Hamburg  steak  (125  grams  of  raw  beef,  raw 
weight)  and  12  grams  of  butter;  250  grams  of 
'mashed  potato  (from  190  grams  of  potato,  60 
grams  of  milk,  and  8  grams  of  butter) ;  at  4.30 
p.ii.  ^  liter  of  milk,  1  egg;  1  zwieback;  at 
7.30  P.M.  yi  liter  of  oatmeal  gruel,  as  at  dinner 
time. 

For  each  experiment  5  grams  of  fresh 
feces  are  used  (the  feces  being  of  medium 
consistency;  otherwise  a  little  more  or  less 
is  taken  corresponding  to  about  1  gram  of 
dry  residue).  The  material  is  well  stirred 
with  water  in  the  bottle  a,  which  is  then  filled 
entirely  and  closed  with  the  rubber  stopper, 
care  being  taken  to  exclude  bubbles  of  air. 
Tube  b  is  filled  with  water  and  also  closed 
without  the  admission  of  air.  Tube  c  should 
be  empty  to  allow  displacement  of  the  water 
from  tube  b  as  the  gas  collects  in  it ;  a  small 
pinhole  aperture  at  the  top  of  tube  c  permits  this 
displacement  to  occur.  The  communicating  tube 
d  is  adjusted  in  the  figure.  The  apparatus  is 
then  placed  in  the  water-oven  at  37°  C.  for  24 
hours,  not  longer.  During  this  time  the  carbo-.^tuat's 
hydrate  fermentation  will  have  been  completed. 
During  the  evolution  of  gas,  water  will  be  displaced  from  b  into  c  and 
the  resulting  column  of  gas  in  b  is  measured  and  represents  the  degree 
of  fermentation. 

The  result  is  regarded  as  positive  if  more  than  a  quarter-tubefuJ 
of  gas  is  obtained.  With  the  test-diet  in  question,  this  would  mean 
a  condition  approximately  normal.  In  such  an  event  the  patient  is 
placed  for  two  days  longer  on  test-diet  No.  1,  which  is  the  same  as 
No.  2  with  the  absence  of  the  meat  and  potato.  If  then  there  is  still 
a  positive  result  the  diagnosis  of  "fermentative  dyspepsia"  is  justifi- 
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able.  In  order  to  eliminate  errors  arising  from  possible  formation  of 
gas  from  intestinal  albuminoid  putrefaction,  the  fermenting  fecal 
material  should  be  tested  from  time  to  time  in  a  control  specimen.  If 
the  gas  formation  is  due  to  carbohydrate  fermentation,  there  will  be 
an  increasing  degree  of  acidity  (tested  with  blue  litmus  paper) ;  this 
increase,  however,  is  not  always  marked ;  at  any  rate,  there  must  be  no 
increasing  alkalinity  (tested  with  red  litmus  paper). 

The  use  of  the  Schmidt  fermentative  tubes  answers  a  fair  practical 
purpose.  Of  course,  the  diagnosis  of  "fermentative  dyspepsia"  can  be 
made  by  their  employment,  but  the  conclusions  as  to  what  this  is  due  to 
usually  remain  somewhat  of  a  question.  This  is  partly  due  to  the  form 
of  apparatus  used  to  make  the  gas  estimation.  The  Schmidt  test-diet 
may  be  regarded  as  about  as  perfect  as  it  is  possible  to  devise  food  values 
present  in  the  gut  for  the  estimations  (although  the  more  simple  one 
advised  below  is  much  more  practical  of  institution  and  just  as  efficient 
for  the  Schmidt  test),  but  better  media  than  plain  water  so  as  to  permit 
of  bacterial  action  upon  them,  is  desirable.  Then  again,  it  serves  some 
practical  value  in  these  tests  to  note  which  gases  are  present,  or  which 
ones  are  present  in  apparently  increased  amounts,  and  it  is  desirable  to 
have  a  graduated  tube  marked  more  accurately  than  just  one-fifth, 
one-fourth,  or  one-third  volumes.  For  these  reasons,  and  because  the 
nutritive  medias  to  permit  of  bacterial  growth  can  be  used,  and  a 
control  is  not  necessary  to  note  the  reaction  during  the  tests,  I  have 
employed  for  feces  work  the  gasometer  apparatus  mentioned  in  con- 
nection with  the  examinations  of  gastric  contents  (page  197),  a  cut  of 
which  and  its  description  is  given  here.     (Fig.  58.) 

The  fermentation  tube  is  filled  with  a  watery  suspension  of  feces 
for  the  chemical  test,  or  a  2  per  cent,  dextrose  in  bouillon  or  plain 
bouillon  for  the  bacteriological  test,  or  the  unfiltered  test-meal  in  the 
examination  of  gastric  contents.  In  the  case  of  the  feces,  7.5  grams 
of  the  soft  end  or  part  of  the  stool  (corresponding  to  1.5  grams  of 
the  dried  feces),  or  5  grams  of  the  firmer,  or  about  10  grams  of 
the  fluid,  are  thoroughly  mixed  in  25  cubic  centimeters  of  water  (the 
employment  of  a  teaspoon  is  useful  in  crushing  the  feces,  and  it  is 
desirable  to  remove  the  large  particles  of  cellulose  substances  from 
the  mixture).  In  the  nutritive  media,  a  drop  or  two  of  the  watery 
suspension  or  a  loop  or  two  of  the  feces  itself  is  used  to  inoculate  the 
tube.  The  fermentation  tube  is  then  placed  in  the  water-oven,  kept 
for  twenty-four  hours  at  a  temperature  of  37°  C.  when  the  observa- 
tions are  made.  It  often  happens  in  the  watery  suspension  that  when 
the  tests  are  about  to  be  made,  much  of  the  feces  has  risen  to  the  top  of 
the  anaerobic  limb  and  the  gas  will  be  seen  incorporated  with  it.     In 
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■^^Ke  instances,  the  gas  may  be  secured  in  a  body  by  dropping  a  few 
f^^*  shot  into  the  bulb  and  then  filling  it  to  overflowing  with  water. 
e —  ork  is  then  tightly  fitted  into  the  opening  (so  that  no  air  is  con- 
CT^  ed  in  the  bulb)  and  the  entire  instrument  is  shaken  so  that  the 
»-^  can  split  up  the  floating  fecal  mass.  Before  the  cork  is  with- 
L.-^^wn,  the  gas  from  the  upright  limb  that  may  have  escaped  into  the 
I."fc)  is  passed  back  again  into  the  upright  tube  by  inclining  the  appa- 


ratus, after  which  the  cork  can  be  taken  out,  some,  of  the  excess  fluid 
poured  oflf,  and  the  examination  can  proceed.  First,  the  total  gas 
result  is  noted,  and  then  the  quantity  of  carbon  dioxide  is  ascertained 
by  introducing  into  the  upright  tube,  by  means  of  pipette  &,  1  or  2  cubic 
centimeters  of  a  saturated  solution  of  sodium  hydrate,  and  the  tube  is 
inclined  so  that  this  heavy  solution  is  permitted  to  run  high  into  the 
anaerobic  limb.  In  from  fifteen  minutes  to  one  hour  all  of  the  CO2 
will  have  been  extracted  from  the  gases  present,  and  the  rise  in  the  fluid 
corresponds  to  the  amount  of  this  gas.  The  noting  of  the  quantity  of 
carbon  dioxide  present  is  not  only  of  some  value  clinically,  but  its 
extraction  is  necessary  for  the  future  observations. 
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The  attachment  of  the  twin  bottles  is  now  placed  on  the  upright 
limb,  and  when  the  cock  is  opened  the  gases  can  be  driven  through 
the  bottles  by  means  of  the  attachment  e.  Bottle  c  is  used  to  note  the 
reaction  of  the  gases.  For  this  purpose  it  is  three-quarters  filled  wiih 
a  very  weak  solution  of  neutral  azolitmin  (using  one-half  of  it  in  a  test- 
tube  for  a  control),  or  three-quarters  filled  with  plain  water  in  whidi 
are  placed  small  pieces  of  phenolphthalein  paper  (to  note  alkalinity- 
turns  red  when  ammonia  is  present),  and  methyl-orange  paper  (to  note 
acidity — turns  red  with  the  volatile  acids,  butyric,  acetic).  In  the  use 
of  the  paper  method,  I  would  advise  that  one  of  the  papers  be  cut  in 
squares  and  the  other  triangles.  Bottle  d  notes  the  presence  of  hydrogen 
sulphide.  For  this  purpose,  the  bottle  is  three-quarters  filled  with  a  10- 
per  cent,  solution  of  lead  acetate,  which  turns  dark  or  black  from  the 
formation  of  lead  sulphide.  The  gases  are  blown  through  the  bottles 
very  slowly,  preferably  not  more  than  one  bubble  at  a  time.  A  lighted 
match  may  be  held  at  the  end  of  the  outer  tube  to  note  the  presence  of 
marsh  gas,  but,  as  hydrogen  is  usually  present  and  also  burns  witli  a  blue 
flame  and  marsh  gas  is  not  of  so  much  practical  value,  this  part  of  the  test 
.may  be  omitted.  Usually  when  marsh  gas  is  present,  the  reactions  in  the 
bottles  are  both  positive.  The  elimination  of  the  CO2  in  the  first 
instance  is  essential  because  this  gas  is  always  present  niore  or  less, 
and  gives  an  acid  reaction  in  the  reaction  bottle,  and  also  because  it 
interferes  with  the  burning  of  the  gases  at  the  outlet. 

In  the  use  of  the  watery  suspension  of  feces,  the  food  values  of 
the  same  must  be  controlled  by  means  of  test-diets  or  the  results  will 
not  be  constant.  For"  this  purpose  the  Schmidt-Strasburger  diets  can 
be  used,  but  the  follow^ing  which  I  employ  is  much  easier  and  is 
practical  for  all  of  the  feces  tests — the  food  digestibility  included. 
With  this  diet  only  a  few  meat  fibers  should  be  seen  and  the  other 
elements  be  well  utilized  (iodine  or  Lugol's  solution  may  be  used  to 
stain  the  starches).     The  diet  list  I  give  the  patient  is  the  following:— 

Directions. — The  diet  mentioned  below  is  to  be  strictly  adhered 
to  for  three  or  four  days.  The  stools  of  the  first  thirty-six  hours  after 
its  institution  are  of  no  value  for  examination.  If  constipation  exists, 
the  bowels  arc  lo  he  moved  by  an  injection  at  the  end  of  the  thirty-six 
hours.  After  this  time,  providing  the  bowels  have  moved  well,  the 
entire  first  stool  is  to  be  sent  as  soon  as  possible,  no  purges  being 
taken  in  the  meantime.  Fresh  specimens  are  desirable,  and  a  covered 
small  tin  can  or  a  glass  jar  can  be  used  as  a  container.  A  twenty-four 
hour  collection  of  urine  should  be  sent  with  the  specimen  of  stool. 

Diet. — Mornxng. — Two  thin  slices  of  well-baked  bread  with  butter 
liberally  applied;  one  pint  of  oatmeal  gruel,  made  of  about  lj4  ounces 
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or  40  grams  of  oatmeal,  ^  ounce  or  10  grams  of  butter,  6  ounces 
or  200  grams  of  milk,  S'/i  ounces  or  300  grams  of  water  and  t  egg 
(strained). 

11  A.M. — Milk,  1  pint  or  500  grams. 

Noon. — A  good-sized  piece  of  steak,  or  roast  beef,  chopped  or  cut 
into  very  fine  pieces,  about  4  ounces  or  125  grams  and  served  on  a  slice 
of  toast;  1  bowl  (about  8  ounces  or  250  grams)  of  mashed  potato  with 
J4  ounce  or  10  grams  of  butter. 

4  P.M. — Milk,  1  pint. 

Night. — Same  diet  as  breakfast. 


Fig.  59. — Hart's  food  scale  with  adjustable  food  dial.  Used  for 
weighing  food  for  the  digestive  power  tests  and  the  dietetic  treatment 
of  errors  of  digestion  and  metabolism.  Made  by  Chatillon  &  Sons,  New 
York  City. 

With  the  use  of  the  nutritive  media,  the  test-diets  are  a  negligent 
feature,  since  the  results  obtained  pertain  more  particularly  to  the 
character  of  bacteria  at  work;  thus  I  would  advise  the  general 
use  of  two  fermentation  tubes  in  each  estimation,  one  for  the  clinical 
and  one  for  the  bacteriological  tests.  The  fluid  of  the  media  tube 
can  be  used  at  the  end  of  the  testing  to  note  the  character  of 
putrefaction  (indolic  or  saccharobutyric)  by  the  employment  of  the 
usual  chemical  methods  and  to  study  the  two  types  of  micro-organisms — 
the  anaerobes  in  the  closed  limb,  the  aerobes  in  the  bulb.  If  the  specimen 
of  stool  is  high  in  active  B.  coli  communis  and  a  dextrose  or  any  other 
sugar  bouillon  is  employed  as  the  inoculated  media,  the  sugar  will  be 
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affected  first  with  the  generation  of  large  quantities  of  gas,  and  the 
proteid  may  not  be  touched  for  the  time  being.  Should,  however,  the 
strict  anaerobes  be  a  feature  in  the  specimen,  notably  the  B.  aerogenes 
capsulatus,  then  the  protein  would  be  affected  by  the  B.  coli  more  quickly 
and  more  completely,  but  not  until  a  marked  fermentation  of  the  sugar 
had  taken  place.  While  both  in  fermentation  and  putrefaction  CO2  and 
the  volatile  acids  are  encountered,  the  sulphur  and  nitrogen  com- 
pounds are  not  so,  being  only  derived  from  proteid  putrefaction.  In 
the  inoculation  of  the  dextrose  bouillon,  20  to  30  per  cent,  of  gas  may 
be  considered  as  normal ;  in  saccharobutyric  putrefaction  the  gas  con- 
tent is  usually  only  from  5  to  13  per  cent.  In  gastro-enteric  atrophy 
the  gas  content,  in  my  experience,  in  well-advanced  cases,  runs  to  80  per 
cent.  In  the  watery  suspension  of  feces  when  food  such  as  a  normal 
individual  ordinarily  uses  has  been  continued,  and  the  proportion  of 
feces  and  water  employed  as  mentioned  above,  the  gas  limits  may  be 
considered  as  from  10  to  30  per  cent.  On  a  meat  diet  it  may  fall  to 
one-half  of  these  figures,  and  on  a  strictly  carbohydrate  diet  it  is  usually 
higher. 
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CHAPTER  IX. 

^I>iagnostic  Significance  and  Examination  of  the 
Blood  and  Urine  in  Gastric  Diseases. 


THE  BLOOD. 


The  examination  of  the  blood  in  a  general  way  is  not  of  as  much 
•diagnostic  value  in  gastric  diseases  as  it  is  to  separate  these  diseases  from 
others  in  which  gastric  symptoms  exist.  Still,  certain  blood  changes 
commonly  accompany  several  of  the  primary  stomach  and  intestinal 
affections,  and  since  these  may  have  some  diagnostic  and  therapeutic 
significance,  they  should  be  mentioned. 

It  is  probable  that  in  the  years  to  come  some  practical  facts  will 
be  established  in  the  examination  of  the  blood  which  will  serve  to 
make  possible  diagnoses  of  carcinoma  of  the  internal  structures  of  the 
body.  It  has  always  appeared  to  me  that  the  light  will  dawn  by  finding 
either  by  direct  examination  of  the  blood,  or  in  the  urine  some  specific 
toxic  substance.  In  the  mass  of  past  work  and  literature  upon  the 
subject,  it  may  be  stated  that  but  little  of  diagnostic  importance  is 
to-day  at  hand.  Still,  some  laboratory,  facts  have  been  gleaned  as 
rather  constant  features,  although,  unfortunately,  a  negative  or  a 
positive  result  from  any  or  all  of  them  cannot  definitely  be  used  to 
either  exclude  or  make  a  diagnosis  of  cancer.  Up  to  the  present  time 
these  briefly  are  the  following: — 

Sugar  is  a  normal  constituent  of  the  blood  where  it  is  present  in 
amounts  varying  between  1  and  1.5  pro  mille.  This  substance  is 
increased  in  amounts  in  diabetes,  and  to  a  less  extent  in  carcinoma  and 
the  infectious  diseases.  According  to  Drinkler,^  large  quantities  of 
reducing  substance,  most  of  which  is  sugar,  is  met  with  in  carcinoma 
of  the  internal  organs,  and  this  increase  can  be  utilized  to  differ- 
entiate cancer  from  sarcoma,  in  which  latter  condition  it  is  lacking. 
This  observer,  following  Freund,  states  that  in  carcinoma  the  average 
percentage  increase  is  double  that  of  typhoid  fever  and  pneumonia, 
running  in  figures  between  0.1023  and  0.3030  per  cent.  It  is  probable 
then,  since  none  of  the  other  diseases  (excluding  diabetes)  give  a 
maximum  per  cent,  much  over  0.1,  that  0.2  per  cent.,  more  would  argue 
in  favor  of  cancer. 
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The  procedure  for  these  estimations  (Cavazzani)  is  to  obtain  20  or 
30  cubic  centimeters  of  blood  by  venesection  or  aspiration  of  one  cf 
the  arm  veins  (median-cephalic),  and  to  free  the  blood  from  protcids. 
To  this  end,  the  known  quantity  of  blood  is  added  to  200  cubic  cen- 
timeters of  distilled  water  in  a  porcelain  dish,  treated  >vith  5  or  6  drops 
of  a  solution  consisting  of  10  parts  of  acetic  acid  (sp.  gr.  1.040)  and  1 
part  of  lactic  acid.  The  mixture  is  boiled  for  about  ten  minutes, 
filtered,  and  the  coagulum  repeatedly  washed  with  hot  water  and  finalk 
pressed  out  in  a  piece  of  muslin.  The  filtrate  is  evaporated  to  a  small 
volume  over  a  water  bath,  and  if  necessary  further  cleared  of  albumin 
by  again  filtering,  or  by  the  addition  first  of  a  few  crystals  of  sodium 
carbonate  when  the  reaction  is  distinctly  acid,  or  a  few  more  drops  of 
acetic  acid  when  it  is  not.  In  the  final  filtrate  the  sugar  is  estimated  bv 
the  usual  methods  as  employed  with  urine. 

In  the  secondary  anemia  of  carcinomatosis  the  color  index  is 
usually  low,  and  the  oligocythemia  permanent  and  in  degree  depend- 
ing upon  the  course  of  the  disease,  although  it  is  rarely  as  low  as  in 
pernicious  anemia  with  which  an  achylic  stomach  is  also  commonlv 
present.  A  granular  degeneration  of  the  red  cells  is  more  or  less 
constant,  although  not  so  marked  a  feature  as  in  pernicious  anemia, 
lead  poisoning,  and  malaria.  IN^ikilocytosis  is  usually  constant,  de- 
pending on  the  degree  of  anemia  and  the  stage  of  the  disease,  but  the 
megalocytcs  and  megaloblasts  are  rarely  observed  and,  if  so,  are  ven' 
few.    In  pernicious  anemia  these  latter  cells  are  characteristic  findings. 

A  physiological  leucocytosis  is  observed  during  the  process  of  diges- 
tion, reaching  its  height  between  the  third  and  fourth  hour  after  the 
ingestion  of  foods.  The  increase  in  leucocytes  affects  the  polynuclear 
elements  and  the  lymphocytes  (especially  the  latter),  and  may  normally 
range  as  high  as  35(X)  in  adults,  depending  upon  the  amount  of  protcid 
content  in  the  foods.  Under  certain  pathological  conditions,  notably 
cancer  of  the  stomach,  this  digestive  leucocytosis  may  not  occur,  and 
this  was  advanced  by  Schneycr  as  a  factor  of  assistance  in  the  diagnosis 
of  this  disease.  While  this  digestive  increase  in  the  white  blood-cells  is 
commonly  absent  in  gastric  cancer,  in  about  10  per  cent,  of  the  cases  it 
is  seen  even  quite  late  in  the  disease,  i^roviding  the  pylorus  is  patent  and 
the  cheniisni  of  the  stomach  is  somewhat  preserved.  In  the  benign 
stenotic  con(Htions  of  the  organ,  the  presence  of  a  digestive  leucocytosis 
is  the  rule,  while  in  the  markedly  stagnant  conditions  of  the  organ  (which 
are  almost  invariably  malignant")  an  increased  leucocyte  count  is  rarely 
present,  and,  if  so.  the  increa'^^c  seldom  reaches  an  additional  thousand  of 
so.  To  observe  this,  the  first  blood-count  should  be  made  with  the 
patient  in  bed  and  after  having  fasted  for  about  seventeen  hours,  when 


THE  BLOOD.  265 

a  test-meal  of  a  pint  or  more  of  milk  and  one  or  two  eggs  should  be 
given,  and  the  second  or  third  blood-count  made  three  or  four  hours 
afterward. 

It  should  always  be  remembered  that,  if  much  ulceration  accom- 
panies the  malignant  process,  the  primary  count  may  be  high  and  the 
digestive  leucocytosis  apparently  present  may  be  from  stimulation  of 
the  septic  area  and  resorption  of  fluids  from  the  foods.  A  high  leucocyte 
count  commonly  exists  when  much  gastric  hemorrhage  is  present. 

In  acute  gastric  ulcer,  a  low  color-index  and  red-cell  count  is  seen 
in  the  majority  of  cases,  particularly  after  a  hemorrhage  of  some 
extent  (at  these  times  the  white-cell  count  may  be  high).  Poikilo- 
cytosis  is  rarely  present  unless  the  bleeding  has  lasted  for  some  time 
when  the  secondary  anemia  may  be  marked  and  a  few  malformed 
cells  be  observed.  When  chlorosis  exists,  the  oligochromemia  exceeds 
the  corpuscular  loss,  and  the  color  index  may  have  fallen  to  0.3  or 
lower.  Other  cases  again  display  no  change  in  the  blood  examina- 
tions, and  particularly  is  this  true  in  the  subacute  ulcerative  conditions 
and  in  the  chronic  ulcer.  • 

In  both  acute  and  moderate  grades  of  chronic  gastritis  the  red 
cells  are  not  diminished.  In  the  severe  types  of  the  chronic  disease 
an  oligocythemia  and  blood  picture  of  red-cell  degeneration  may  be  so 
marked  as  to  make  a  differentiation  most  difficult  betwe«m  it  and  true 
pernicious  anemia.  Occasionally,  in  chronic  gastritis,  granular  red  cells 
are  seen  with  granules  of  the  larger  type,  such  as  are  character- 
istic of  pernicious  anemia.  Poikilocytosis  is  common  in  the  cases  of 
gastro-enteric  atrophy,  but  the  facts  that  the  color-index  is  low,  the 
red-cell  count  is  usually  not  under  2,000,000  (Henry^  gives  1,500,000 
as  the  limit),  and  megalocytes  and  megaloblasts  are  not  encountered, 
serve  to  distinguish  the  blood  picture  from  that  of  primary  pernicious 
anemia.  In  suppurative  gastritis  a  leucocytosis  is  of  rather  con- 
stant occurrence,  or  the  neutrophils  are  relatively  increased  and  the 
eosinophiles  much  decreased  or  absent  altogether  (the  latter  is  the 
so-called  septic  factor  of  Simon^).  In  a  fatal  case  of  phlegmonous 
gastritis  due  to  streptococcus  infection,  I  observed  a  leucocyte  count 
of  32,000,  and  I  believe  that  the  blood-examination  in  these  difficult- 
to-diagnose  cases  is  of  inestimable  value  for  diagnosis. 

In  the  neuroses,  unless  a  simple  anemia  is  present,  no  practical 
data  can  be  gained  from  blood-examinations.  The  same  may  be  said 
of  primary  gastric  sarcoma  until  very  late  in  the  disease,  or  in  the 
metastatic  forms  even  to  the  very  end.  One  of  my  cases  of  multiple 
sarcomata  in  a  man  (which  came  to  autopsy  and  had  twenty-seven 
sarcoma  nodules  in  the  stomach  walls),  had  a  red  blood-count  of 


266  THE  BLOOD  AND  URINE  IN  GASTRIC   DISEASES. 

3,700,000  and  a  color-index  of  0.79  and  a  white-cell  count  of  9100  only 
three  days  before  death. 

In  these  examinations  much  information  may  be  quickly  gained 
by  the  examination  of  a  wet  mount,  in  which,  after  a  little  practice, 
a  fair  idea  of  the  grade  of  the  anemia,  the  degree,  character,  and 
extent  of  a  leucocytosis  may  be  obtained,  as  well  as  malarial  parasites 
seen.  The  lobe  of  the  ear  or  tip  of  the  finger  should  be  deeply  punctarcd 
by  a  lancet  or  a  Hagadorn  needle  so  that  the  blood  flows  freely,  and  the 
observation  made  (between  a  slide  and  cover  glass)  before  crenatioahas 
occurred.  Fixation  and  staining  of  dry  mounts  are  always  essential  for 
more  detailed  examination.  The  blood-counting  apparatus  of  Thoma- 
Zeiss  for  both  the  red  and  white  cells  is  the  apparatus  commonly  emplofed 
for  enumerating  the  blood-corpuscles,  although  the  Simon  is  easier  to 
compute  from,  and  the  hemometers  of  Fleischl  and  Dare  are  clinicallr 
the  most  convenient  for  the  hemoglobin  estimations.  For  fuller  detaib 
on  the  methods  and  technique  of  blood-examination  the  reader  can  consult 
some  work  on  blood-pathology  or  clinical  diagnosis. 


THE  URINE. 

Although  but  little  can  be  gained  from  the  examination  of  the 
urine  in  primary  disease  of  the  stomach,  still,  this  detail  of  examina- 
tion should  never  be  omitted  in  gastric  diseases  because  of  its  diagnostic 
value  in  constitutional  disorders,  local  disorders  of  the  kidneys,  intestines, 
heart,  liver,  and  so  on,  which,  in  a  given  case,  may  be  causing  gastric 
symptoms  as  the  cardinal  features.  The  significant  points  in  urinalysis  in 
gastric  disorders  will  be  considered. 

The  quantity  of  urine  is  commonly  increased  in  diabetic  condi- 
tions, in  arteriocapillary  sclerosis,  in  amyloid  disease,  and  in  func- 
tional disorders  of  the  nervous  system — particularly  in  hysteria, 
chorea,  and  migraine.  In  arterial  sclerosis  of  the  splanchnic  area  a 
moderate  increase  in  the  amount  of  urine  is  an  important  symptom. 
It  is  rare  to  find  in  the  primary  gastric  neuroses  (even  when  of  marked 
degree)  any  noticeable  difference  in  the  amount  of  urine  voided,  but 
in  atonic  conditions  of  the  stomach  (in  which  excessive  thirst  is  com- 
mon) the  amount  of  urine  will  be  correspondingly  increased.  No 
accurate  conclusions  regarding  the  degree  of  motor  disturbances  as  judged 
from  the  quantities  of  urine  voided  can  be  made,  since  even  in  stag- 
nant conditions  of  the  organ,  where  high  degrees  of  dilatation  and 
atony  exist,  the  urine  may  be  normal  in  quantity.  Oliguria,  on  the 
other  hand,  is  often  met  with  in  digestive  disorders.  It  is  common 
in  debilitated  and  asthenic  subjects  probably  because  of  low  blood- 
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pressure,  weak  heart  action,  or  the  taking  of  insufficient  fluids.  Fol- 
lowing diarrhea,  persistent  vomiting,  or  hemorrhage,  a  low  urine 
excretion  is  the  rule,  and  this  is  also  true  in  the  long-continued  fever  of 
carcinoma,  or  when  a  secondary  nephritis  has  been  established  from 
organic  or  malignant  disease  elsewhere  in  the  body. 

Normally,  the  reaction  of  the  collected  urine  of  24  hours  is  acid, 
and  the  degree  of  acidity  is  greatest  in  the  morning,  and  in  concen- 
trated urines.  If  the  diet  consists  purely  of  vegetables,  or  after  the 
ingestion  of  a  large  meal  of  any  kind  of  food,  the  reaction  may  be 
temporarily  alkaline.  This  digestive  change  in  urine  reaction  is  taken 
advantage  of  to  diagnose  the  status  of  gastric  secretion,  but  in  my 
experience  results  from  it  are  far  from  satisfactory.  It  has  been 
advanced  that,  when  after  a  meal  the  urine  loses  part  of  its  acidity 
or  becomes  alkaline,  hydrochloric  acid  secretion  exists,  depending  in 
amounfupon  the  degree  of  acid  loss  in  the  urine,  or  that  organic  acids 
are  being  formed  in  the  stomach;  and  vice  versa,  that  when  this 
physiological  lowering  of  acidity  is  not  present  in  urines  after  the 
ingestion  of  the  principal  meal  it  speaks  for  deficiency  or  absence 
of  HCl  secretion.  While  this  urinary  condition  exists  in  the  majority 
of  such  cases,  still,  so  much  variation  occurs  that  definite  conclusions 
should  never  be  made  from  the  urine  examination  alone;  this  variation 
is  due  to  the  quantities  and  character  of  foods  taken,  and  the  fact  that 
this  rise  and  fall  of  urine  reaction,  in  even  normal  individuals,  may  not 
exist  to  any  appreciable  extent.  I  have  observed  anachlorhydric 
cases  with  an  evenly  running  low  acid  or  fixed  alkaline  urine,  and  cases 
of  increased  acid  secretion  wherein  but  slight  if  any  lowering  of  the  post- 
meal  acidity  of  the  urine  could  be  noted.  It  is  also  probable  that  in 
certain  anemic,  neurasthenic,  or  debilitated  individuals  this  rise  and 
fall  of  acidity  is  interfered  with  by  the  constant  low  grade  of  acidity 
seen  in  these  conditions.  In  persistent  vomiting  and  severe  motor 
disturbances  of  the  stomach  the  urine  is  often  alkaline. 

The  total  acidity  of  urine  can  be  estimated,  according  to  the 
Folin  method,  as  follows:  25  cubic  centimeters  of  fresh  urine  are 
treated  with  1  drop  of  J^-per-cent.  alcoholic  solution  of  phenol- 
phthalein  and  15  grams  of  powdered  potassium  oxalate.  The  solution 
is  well  shaken,  and  titrated  at  once  with  decinormal  sodium  hydrate 
solution  (under  constant  agitation)  until  a  faint  pink  color  is  obtained; 
the  result  represents  the  acidity  due  to  diacid  phosphates  and  free  organic 
acids,  and  is  figured  in  total  amount  of  urine  voided  in  twenty-four  hours, 
and  is  expressed  as  T. 

The  next  step  is  to  determine  the  total  phosphates,  the  value 
being  termed   P.     For  this  we  employ  a  solution  of  uranium  nitrate 
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of  such  strength  that  20  cubic  centimeters  shall   correspond  to  O.l 

gram  of  P2O5;  a  solution  containing  sodium  acetate  and  acetic  acid: 

and  a  tincture  of  cochineal.    Fifty  cubic  centimeters  of  clear,  fresh  urine 

are   treated  with   5   cubic  centimeters   of  the  acetic-acid   mixture,  the 

object  being  to  transform  the  monoacid  sodium  phosphate  present  into 

diacid  sodium  phosphate  and  to  neutralize  any  nitric  acid  that  may  ht 

formed  during  titration.    A  few  drops  of  cochineal  tincture  are  addc-l 

the  mixture  heated   to  boiling,   and  then   titrated    when    hot   with  the 

uranium  solution.    The  results  are  calculated  according  to  the  amount  of 

liranium  solution  used.    For  example,  if  15  cubic  centimeters  of  titrating 

solution  are  employed,  the  PuOr,  in  50  cubic  centimeters  of  urine  is  found 

from  the  equation:    20:0.  l::15:x;  and  x  =  0.075.     The  percentage 

amount  would  then  be  0.075  x  2  =^  0.15,  and  if  the  total  amount  of  urine 

was  2000  cubic  centimeters  the  elimination  of  P2O5  would  be  3  grams. 

For  the  final  result  for  computation  between  the  two  foregoing 

estimations,  an  expression  of  the  latter  in  terms  of  decinormal  acid  is 

N 
necessary,  viz.,  alkali  as  in  the  first  (1  c.c.      -  =  7.1  mgs.  of  P2O5). 

The  T  minus  P  indicates  the  acidity  due  to  uncombined  organic 

acids,  and  the  diflference  the  mineral  acidity.     The  average  figures 

which  Folin  obtained  in  twenty-four-hour  urines  from  normal  individ- 

1 
uals  was  617  (c.c.         N.  acid,  viz.,  alkali),  of  which  304  representeJ 

mineral  and  313  organic  acidity;  and  these  figures  may  be  considered 
as  a  standard  for  estimations. 

The  total  phosphates,  estimated  as  above,  are  often  found  in- 
creased in  suflferers  from  digestive  disturbance.  The  normal  amount 
secreted  in  twenty-four  hours  usually  runs  between  2  and  3  grains, 
but  in  states  of  excessive  IICl  secretion,  anemia,  in  nervous  individuals, 
and  carcinoma,  this  may  run  as  high  as  6  to  12  grams. 

The  chlorine  content  of  urine  in  the  diagnosis  of  digestive  dis- 
orders has  received  more  attention  than  the  other  inorganic  sub- 
stances. This  was  probably  because  of  the  presence  of  HCI  secretion 
in  the  stomach  and  the  hope  that  some  facts  of  diagnostic  value  might 
be  gained  concerning  this.  Unfortunately,  the  observations  reported 
in  the  total  chloride  estimations  leave  much  to  be  desired,  and  the 
estimations  cannot  be  taken  as  of  much  practical  value.  In  the 
greater  number  of  instances  of  hypersecretion,  gastric  ulcer,  atony, 
and  carcinoma  the  chlorides  are  considerably  diminished,  but  this 
cannot  be  depended  upon  as  always  being  so,  and,  consequently,  I  have 
discarded  these  estimations  as  a  measure  of  diagnosis  or  obsen'a- 
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tion  in  these  conditions.  In  diarrhea,  anemia,  the  nervous  affections, 
and  infectious  diseases  (particularly  pneumonia),  a  decrease  is  com- 
monly encountered.  The  Salkowski-Volhard  method  serves  to  the 
best  advantage  in  these  estimations. 

Sulphuric  acid  occurs  in  urine  in  two  forms :  first,  the  mineral  sul- 
phates in  combination  with  sodium  and  potassium;  second,  the 
organic  sulphates  in  combination  with  indol,  skatol  and  phenol — the 
first  are  termed  the  inorganic  or  preformed  sulphates,  the  latter  the 
conjugate  or  ethereal  sulphates.  The  total  daily  excretion  of  both 
varies  between  2  and  3  grams,  and  the  relation  between  the  preformed 
and  conjugate  combinations  is  respectively  as  10  to  1. 

In  the  study  of  digestive  diseases  the  preformed  sulphate  exam- 
inations may  be  disregarded,  as  they  are  not  of  value,  excepting  should 
the  ratio  between  the  two  kinds  be  desired  (such  as  in  a  high  increase 
in  the  conjugate  form),  and  thus  only  the  relative  importance  of  the 
preformed  form  (ifidol)  will  be  considered.  When  albuminous  substances 
are  undergoing  putrefaction  in  the  intestine,  or  rapidly  decomposing  in 
any  part  of  the  body,  as  in  chronic  excessive  putrefactions  in  the  intes- 
tine, accumulations  of  putrid  pus,  septic  peritonitis,  empyema,  etc.,  indol 
is  formed. 

This  substance  when  absorbed  into  the  circulation  is  oxidized, 
forming  indoxyl,  and  the  latter  unites  with  the  preformed  potassium 
sulphate  to  become  the  conjugate  potassium  indoxyl-sulphate,  or,  as  it  is 
commonly  termed,  indican.  If  indican,  which  is  colorless,  is  treated 
with  strong  acids  and  oxidizing  agents  it  is  decomposed,  with  the  forma- 
tion of  indigo  blue,  the  color  of  which  is  readily  recognized. 

Indican,  urohematin  and  urorosein,  in  my  opinion,  possess  much 
significance  in  the  diagnosis  and  therapy  of  digestive  diseases.  But 
since  in  this  volume  we  are  concerned  chiefly  with  disorders  of  the 
stomach,  their  direct  importance  in  intestinal  disorders  will  not  be 
included,  and  only  their  effects  in  the  production  of  gastric  symptoms 
will  be  considered.  In  entering  upon  this,  the  author  wishes  to  express 
his  belief  that  these  products,  when  present  in  the  circulation  for 
any  length  of  time  (as  they  commonly  are  in  the  putrefactive  condi- 
tions in  the  intestines),  have  a  depressing  effect  upon  the  secretory 
apparatus  of  the  stomach  and  the  general  nervous  system,  and  may 
cause  low  degrees  of  nutritional  changes  in  the  body,  all  of  which  may 
be  strong  factors  in  the  production  of  gastric  symptoms.  After  a 
rather  close  attention  to  this  subject,  I  cannot  agree  with  many  of  the 
well-known  authors  on  gastric  diseases  by  accepting  the  condition  of  indi- 
canuria  in  any  negative  or  light  vein  in  the  diagnosis  or  therapy  of 
stomach  disorders.    It  is  doubtless  true  that  when  indicanuria  was  first 
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stated  to  be  of  significance,  too  much  hope  had  been  built  upon  ihe 
presence  or  absence  of  increased  amounts  of  indican  in  the  differential 
diagnosis  of  intestinal  conditions,  but  it  must  never  be  forgotten  that 
these  products  merely  represent  intestinal  putrefaction,  and  that  this  may 
or  may  not  be  present  in  any  disease  of  the  intestines,  cancer  includetl 
But  while  this  is  true,  states  in  which  increased  amounts  of  indican  "or 
allied  substances  some  of  which  no  doubt  are  still  unknown )  mav  be  ihc 
cause  of  gastric  symptoms  will,  not  progress  favorably  unless  the  priman 
source  of  the  excess  of  indican  had  received  attention.  Excessive  pro- 
duction of  indican  then  is  of  importance  in  functionally  producing  gastric 
symptoms,  and  tests  for  this  should  never  be  omitted  in  the  diagnosis  of 
stomach  disorders.  As  our  knowledge  of  the  present  day  is  still 
meagre  on  the  entire  subject  of  these  putrefactive  products,  and  the 
tests  for  indican  are  the  simplest  and  best  known,  those  for  this  sub- 
stance have  to  be  considered  as  most  representative  and  diagnostic  of 
these  conditions. 

Indican  is  present  in  small  quantities  in  healthy  urines.  Accord- 
ing to  Simon,  and  I  fully  agree  with  him,  an  excessive  secretion  of  indican 
is  often  indicative  of  a  decreased  quantity  of  hydrochloric  acid  in  the 
gastric  juice,  and,  leaving  out  of  consideration  the  direct  and  transient 
inhibitory  effects  of  indicanuria  upon  the  stomach  secretion,  an  exctsaxt 
secretion  of  indican  may  be  found  in  cases  of  low  or  absent  gastric  juice 
secretion  (such  as  in  hypochlorhydria,  anachlorhydria,  or  achylia),  in 
acute  and  chronic  gastritis,  gastro-enteric  atrophy,  cancer,  and  in  disease 
or  obstruction  of  the  siliall  and  large  intestine,  even  when  the  stoniadi 
secretion  is  normal.  Rut  it  is  also  true  that  a  high  output  of  the  ethereal 
sulphates  may  exist  in  the  sthenic  conditions  of  the  stomach,  namely, 
acute  congestions  and  inflammations,  and  the  hyperacidities,  hypcrseci^ 
tions  and  even  hypermotilities.  Therefore,  an  indicanuria  cannot  be  taken 
as  indicative  of  an  asthenic  stomach  condition,  for  the  reason  that  in 
most  instances  the  indicanuric  condition  at  first  accelerates  the  stomach 
functions  before  it  depresses  them.  Clinical  experience  has  proven  to 
tne  that  in  most  of  the  cases  of  chronic  intestinal  putrefaction  of  the 
indolic  and  combined  forms,  the  low  status  of  stoinach  function  noted, 
including  even  stomach  and  intestinal  atonies,  are  resultant  rather  than 
causative  stales.  My  reasons  for  this  belief  are  mainly  because  high 
indicanuric  states  with  hypersecretion  and  hypermotility  arc  even 
more  commonly  encountered  than  are  those  with  impairment  of  stom- 
ach function,  and  that  an  improvement  in  the  intestinal  condition  often 
shows  a  secondary  beneficial  change  in  the  stomach.-  A  high  protcid 
diet  usually  increases  the  output  of  the  ethereal  sulphates,  and  a  carbo- 
hvdrate  or  exclusive  milk  diet  usuallv  diminishes  it. 
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The  most  generally  used  test  for  indican  is  by  means  of  the  Ober- 
mayer  reagent,  which  is  a  2  pro  mille  solution  of  ferric  chloride  in 
concentrated  hydrochloric  a'cid.  A  few  cubic  centimeters  of  urine 
(about  5  cubic  centimeters)  are  mixed  with  an  equal  volume  of  Ober- 
mayer's  reagent,  and  shaken  with  a  small  amount  of  chloroform 
(about  1  cubic  centimeter),  which  last  takes  up  the  indigo  blue  which 
is  shown  after  the  test-tube  has  stood  for  a  few  moments  (when  the 
chloroform  settles  to  the  bottom)  ;  it  may  be  concluded  that  a  colorless 
or  a  light  sky-blue  coloring  of  the  chloroform  is  normal,  and  that  a  darker 
blue  represents  an  excess  of  indican.  I  observed  urines  from  post- 
operative cases  of  ileus  in  which  the  chloroform  was  almost  black,  and 
in  these  instances  the  urine  examinations  were  the  first  suggestive 
findings. 

Another  test  for  indican  which  answers  the  purpose  admirably 
is  the  Stokvis  modification  of  the  Jaife  test.  To  this  end  5  cubic 
centimeters  of  urine  are  treated  with  an  equal  amount  of  concentrated 
hydrochloric  acid  and  2  or  3  drops  of  a  strong  solution  of  sodium  or 
calcium  hypochlorite  or  about  2  cubic  centimeters  of  hydrogen  peroxide 
are  added.  Chloroform  is  added  as  above,  and  the  mixture  shaken 
and  permitted  to  separate,  when  the  colored  chloroform  can  be  noted. 
In  both  of  these  tests  I  believe  that  better  results  are  obtained  by  first 
making  the  mixture,  shaking  it  well  and  letting  it  stand  for  a  few 
moments  before  adding  the  chloroform  and  finally  shaking.  After  per- 
forming the  test  a  few  times,  the  color  values  of  the  various  amounts 
of  indigo  blue  will  be  learned,  and  thus  a  practical  idea  of  increased 
amounts  is  obtained.  Marked  tubes  containing  various  amounts  of 
indigo  blue  in  chloroform  solution  may  be  made  and  used  for  com- 
parisons; at  these  times  the  same  quantities  of  urine,  reagent,  and 
chloroform  should  always  be  used  in  making  the  color  comparisons, 
and  Jaffe's  observation  of  the  mean  average  of  healthy  urines  may  be 
used  as  a  standard  (6.6  milligrams  in  1000  cubic  centimeters  of 
urine). 

The  test  I  now  use  exclusively  is  a  modification  of  the  Jaflfe  test  and 
the  employment  of  a  centrifuge  test-tube  as  shown.  Into  this  is  put 
chloroform  to  the  1  c.c.  mark,  urine  to  the  4,  and  concentrated  hydro- 
chloric acid  to  7.  A  few  moments  are  allowed  to  see  if  the  mixture 
above  the  1  c.c.  mark  is  darkening  from  indican,  because  many  of  these 
urines  contain  an  oxidase  which  contains  sufficient  oxygen  for  the 
reaction  without  the  addition  of  more,  and  in  fact  the  reaction  may  be 
inhibited  if  an  oxygen-bearing  chemical  is  added.  If  no  reaction  is 
observed,  a  few  drops  of  hydrogen  peroxide  are  added,  a  few  moments 
are  allowed  for  the  indican  to  show  itself  to  its  depth,  the  content  of 
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the  tube  is  thoroughly  shaken,  and  then  centrifuged.  The  indican  will 
then  be  found  in  the  chloroform  below,  and  the  urorosein  above  in  the 
urine-acid-peroxide  mixture.     With  these  tubes,  measuring  as  they 

do  the  amounts  of  chloroform  and  urine,  the  presence 
of  the  chromogens  can  be  noted,  as  well  as  a  fair  idea 
of  the  amount  of  the  two  important  ones  in  a  quanti- 
tative way,  which  answers  for  routine  clinical  work. 

Urohematin  (indigo  red)  is  most  likely  an  indoxyl 
derivative  with  a  clinical  significance  similar'to  that  of 
indican.  It  is  more  rarely  observed  than  indican,  and 
may  be  noted  in  extensive  disease  of  the  small  intes- 
tine affecting  resorption,  in  gastric  cancer,  and  acute 
and  chronic  peritonitis  (Ewald).  It  is  also  met  with 
in  ileus,  chronic  intestinal  putrefaction  and  small  intes- 
tine obstruction,  and,  like  indican,  it  is  rarely  observed 
in  carcinoma  and  stricture  of  the  colon  and  esophagus, 
chronic  diarrhea,  etc.  It  is  present  in  normal  urines 
in  small  amounts,  and  may  be  demonstrated  by  shaking 
urine  with  chloroform  (about  4  to  1  per  volume), 
decanting  it  after  agitation  during  several  days,  when 
the  addition  of  a  drop  of  concentrated  hydrochloric 
acid  to  the  chloroform  will  cause  the  appearance  of  a 
red  color — the  deeper  the  red,  the  greater  the  amount 
of  chromogen  present. 

For  the  reason  that  urohematin  may  be  present 
without  an  increased  amount  of  indican,  the  general 
employment  of  the  Stokvis-Jaffe  indican  test  or  the 
author's  modification  of  it  is  recommended  as  a  routine 
for  the  above-mentioned  substances  and  also  uroro- 
seinogen.  Usually,  however,  both  indican  chromogens 
are  present  together,  when  a  purplish  color  will  be 
,  obtained  in  the  chloroform  extract.  The  so-called 
"Reaction  of  Rosenbach"  is  then  a  simple  and  most 
convenient  test  for  indigo  red,  and  by  it  tests  for  both 
Fig.  60.— Author's   albumin  and  this  substance  in  increased  amounts  are 

centrifuge  test-tube         ^    i       tx  •  ^        r     •       i      i_    -f        ^r, 

for  qualitative  and    n<^>ted.      It   consists   of   Simply  boihng  the  urine  in   a 

quantitave  reactions  test-tube  and  adding  drop  by  drop  concentrated  nitric 
of  indican  and  uro-        •  i       t        •     ^i  r  ^  ^       r  •    j» 

josein.  2iCiQ,  when  in  the  presence  of  large  amounts  of  mdigo 

red  a  dark  Burgundy  color  is  noted. 

The  color  may  be  bluish  when  viewed  in  the  direct  daylight,  and 

usually  fades  out  when  more  than  10  or  20  drops  of  nitric  acid  are  added 

(this,  of  course,  is  also  the  common  urine  test  for  seralbumin).    In  the 
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•  quickly  made  tests  for  indigo  red  no  red  color  of  the  substance  is  noted 
in  normal  urines. 

Uroroseinogen  (urorosein)  is  another  chromogen  that  may  be 
found  in  urines.  It  is  also  red,  but  more  of  a  pink  rose  color  than  red 
indican  and  is  probably  a  derivative  of  skatol.  It  is  best  tested  for  by 
the  methods  above  described,  when  the  indican  present  will  be  seen  in 
the  chloroform  below,  and  the  urorosein  above  in  the  supernatant  fluid, 
which  it  colors  a  beautiful  rose  color.  The  latter  may  now  be  ex- 
tracted from  the  supernatant  fluid  with  amyl  alcohol  and  separated 
from  the  other  pigments  that  may  be  present  at  the  same  time  by 
shaking  with  sodium  hydrate,  at  which  the  solution  is  decolorized. 
i  Upon  the  addition  of  one  or  two  drops  of  hydrochloric  acid  to  the  alco- 
- .  holic  extract  the  red  color  of  urorosein  reappears,  quickly  fading  out  on 
standing.  It  is  interesting  to  observe  that  while  indican  is  a  rep- 
resentative product  of  albuminoid  putrefaction  in  the  intestines,  uro- 
rosein is  more  commonly  found  in  the  fermentation  of  vegetable  sub- 
stances. The  following  brief  history  of  a  case  is  offered  in  this 
connection : — 

E.  M.  Female.  Single.  Age,  3S.  Mother  died  of  uterine  cancer  at  42; 
father  of  acute  enteritis  at  51.    Weight,  S31/2  pounds. 

History  of  Present  Illness. — Began  with  a  red  ulcer  on  tongue  6  years  ago, 
following  which  she  began  to  have  gastric  symptoms.  In  past  11  months  has  been 
nauseated  constantly  and  had  severe  attacks  of  vomiting  lasting  several  days;  has 
a  fitful  appetite;  sometimes  a  diarrhea,  but  never  markedly  constipated.  Always 
feels  full  in  the  abdomen;  has  gas  in  stomach  and  bowels;  lost  21  pounds  in  last 
4  years,  and  15  pounds  in  last  8  months,  and  6  pounds  in  2  weeks. 

Examination. — Pale,  emaciated,  and  physically  weak;  looks  very  ill.  Tongue 
red  and  clean;  lungs  and  heart  negative.  Growth  in  epigastrium  just  above  the 
umbilicus,  which  feels  like  a  mass  sharply  limited  to  pylorus.  Stomach  markedly 
dilated  and  distended,  no  peristaltic  waves  visible. 

T^.y/j.— Ewald  meal,  25  cubic  centimeters  return,  negative  to  acid  papers; 
lactic  acid  and  blood  present;  mucus  in  excess;  no  Boas-Oppler,  but  many 
micrococci  and  leucocytes.  Free  HCl  0,  total  HCl  7°,  total  acidity  12°.  Urine, 
specific  gravity  1016,  acid,  clear,  amber,  trace  of  albumin,  no  glucose,  large  amounts 
of  indican,  no  red  pigments. 

Diagnosis. — Gastric  carcinoma? 

I  saw  the  case  again  5  months  afterward,  when  she  had  gained  15  pounds  in 
weight ;  her  epigastric  mass  had  disappeared ;  her  gastric  symptoms  had  abated,  but 
her  intestinal  symptoms  were  more  marked  (diarrhea,  flatus,  etc.),  and  she  was 
physically  weaker  and  was  being  assisted  about  Her  feces  showed  a  high 
albumin  loss,  and  her  urine  but  little  indican  but  large  amounts  of  urorosein — 
she  was  taking  practically  only  cereals,  vegetables,  milk,  and  eggs  at  the  time ;  her 
urine  had  |4  per  cent,  per  vol.  of  albumin,  many  casts,  5  grains  of  urea  to  the  ounce, 
and  many  oxalate  crystals.     Her  blood  count  was  2,250,000  reds,  23  per  cent,  hemo- 
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globin,  color  index  low,  and  7100  whites.    The  morphology  of  the  red  cells  was 
much  like  that  of  pernicious  anemia  with  megalocytes  or  megaloblastic  cells. 

The  diagnosis  was  changed  to  gastro-enteric  atrophy,  and  the  mass  at  the 
pylorus  was  assumed  to  have  been  due  to  a  pyloritis  incident  to  atrophic  disease, 
which  condition  finally  advanced  into  the  intestinal  canal,  involving  the  entire 
digestive  tract  and  probably  the  pancreas  as  well.  The  main  interesting  features  of 
the  case  were  the  presence  and  then  the  disappearance  of  the  gastric  thickening, 
and  the  chromogen  change  in  the  urine  as  the  condition  advanced. 

The  distinctly  pathological  pigments  that  may  be  noted  in  the 
urine  are  those  of  bile  and  blood.  Of  these  in  digestive  diseases  the 
coloring  matter  of  bile  (bilirubin)  is  of  vast  diagnostic  importance. 
As  is  well  known,  this  chromogen  never  appears  in  urine,  when  it  is 
being  eliminated  in  the  natural  way  by  the  bowel.  But  when  obstruc- 
tion in  the  bile-ducts  exists,  either  catarrhal  (gastroduodenitis), 
stenotic  from  adhesions  of  the  common  duct,  when  occluded  by  stones, 
pressed  upon  by  neighboring  organs,  or  by  growths  in  them,  etc.,  a 
small  portion  is  reabsorbed  into  the  blood  and  thus  eliminated  in  the 
urine.  Usually  the  presence  of  bile  can  readily  be  recognized  by  the 
color  it  imparts  to  urine,  its  foam  when  shaken,  or  sediment  when 
standing.  Occasionally,  however,  doubt  exists  as  to  its  presence,  par- 
ticularly when  in  only  small  amounts,  and  thus  chemical  tests  for  it  may 
have  to  be  made. 

Among  the  many  advanced  are  those  of  Bonanno,  Smith,  and 
Gmelin — the  first  being  by  far  the  more  sensitive  and  satisfactory. 
The  reagent  described  by  Bonanno  in  1907  is  much  more  sensitive  for 
the  detection  of  bile  pigment  than  the  usual  reagents,  especially  those 
of  Gmelin,  Marechal,  and  Krokiewicz.  The  reagent  is  prepared  as 
follows:  into  a  bottle  with  glass  stopper  is  placed  sodium  nitrate 
(20  centigrams)  and  10  c.c.  HCl ;  the  bottle  is  then  closed.  A  sat- 
urated solution  is  thus  obtained ;  it  is  dirty-yellow,  and  fumes  of  nitric 
acid  and  chlorine  escape  from  it.  The  reagent  has  to  be  renewed 
from  time  to  time,  as  it  is  apt  to  lose  its  strength.  One  or  more  drops 
of  the  reagent,  when  added  to  icteric  urine,  cause  emerald-green  col- 
oration at  first  of  that  portion  which  is  touched  by  the  reagent ;  when 
the  test-tube  is  shaken  the  coloration  is  imparted  to  the  entire  urine. 
The  green  color  is  permanent;  it  cannot  be  obtained  when  both  in- 
gredients of  the  reagent  are  added  successively  to  the  urine.  The  re- 
action is  specific;  urobilin,  indican,  acetone,  glucose,  as  well  as  medic- 
inal agents  like  phenol,  iodine,  bromine,  and  salicylic  acid,  do  not 
yield  it.  The  presence  of  these  substances  in  the  urine  does  not  dis- 
turb the  reaction.  The  reaction  occurs  by  the  oxidation  of  bilirubin 
into  biliverdin :  this  oxidation  is  produced  in  part  by  the  nitric  acid, 
in  part  by  the  chlorine. 
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To  perform  the  Smith  test,  5  to  10  cubic  centimeters  of  urine  are 
placed  in  a  test-tube  and  treated  with  2  or  3  cubic  centimeters  of 
tincture  of  iodine  which  had  been  diluted  1  to  10  with  alcohol.  This 
dilute  iodine  is  carefully  floated  on  the  top  of  the  urine,  when,  if 
bilirubin  is  present,  an  emerald-green  zone  is  noted  at  the  point  of 
contact.  The  Gmelin  test  may  be  performed  by  allowing  a  few  drops 
of  nitric  acid  to  run  down  into  a  small  quantity  of  urine  in  a  porcelain 
dish,  when  a  green  color  is  noted  as  it  flows  into  the  urine,  or  the 
acid  can  be  delivered  with  a  pipette  into  the  bottom  of  a  test-tube  of 
urine,  when  the  well-known  play  of  colors  is  noted,  of  which  the  green 
is  the  most  characteristic. 

Also  of  importance  in  this  connection  is  the  aldehyde  reaction 
advanced  by  Ehrlich.  The  bile  on  reaching  the  intestines  through  the 
common  bile-duct  is  reduced-  by  the  action  of  the  bacteria  into  /Uro- 
bilin, which  is  brown  in  color  and  imparts  the  normal  color  to  feces. 
The  further  reduction  of  urobilin  in  the  lower  part  of  the  intestines 
into  urobiligen,  which  is  colorless,  is  the  basis  for  the  test,  regarding 
which  Miiller  has  pointed  out  its  significance  and  importance  in 
clinical  work.  The  urobiligen  is  absorbed  by  the  intestines  and  car- 
ried back  to  the  liver  by  the  portal  circulation,  where  it  is  taken  up 
by  the  liver  cells  (providing  they  are  in  normal  condition)  and  re- 
converted into  bile-pigment,  entering  into  the  biliary  ducts  and  thence 
to  the  intestinal  tract,  thus  completing  the  circuit  but  not  entering  the 
general  circulation.  If,  from  any  cause,  there  is  a  disturbance  in  the 
function  of  the  liver,  the  cells  are  unable  to  take  up  all  of  the  urobiligen, 
which  finally  gains  the  general  circulation  and  is  excreted  in  the  urine. 
Its  presence  there  can  be  detected  by  the  polariscope  or  the  aldehyde 
reaction. 

The  reagent  consists  of  dimethylamidobenzaldehyde  4  parts, 
and  dilute  hydrochloric  acid  200  parts.  A  few  drops  of  this  reagent 
added  to  1  c.c.  of  fresh  urine  (preferably  just  voided)  will  give  a  dis- 
tinct red  color  if  urobiligen  is  present.  With  the  polariscope  a  dark 
stripe  is  seen  between  the  yellow  and  green.  The  test  is  usually  posi- 
tive in  failing  cardiac  action  until  compensation  is  restored,  cirrhosis 
of  the  liver,  and  malignant  disease  of  the  stomach  involving  the  liver 
but  not  affecting  the  bile-ducts.  Because  no  bile  is  entering  the  in- 
testines in  cases  of  obstructive  jaundice  or  gall-stones  impacted  in  the 
common  duct,  the  urine  tests  are  negative,  but  when  the  obstruction 
is  relieved,  the  urines  from  these  cases  are  positive  for  a  time  because 
of  the  disturbance  in  the  liver  function  brought  about  when  the  ob- 
struction existed,  and  then  negative  again  when  the  hepatic  cells  are 
functionating  normally.     The  test  is  also  of  much  value  in  cases  of 
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chronic  excessive  putrefactions  in  the  intestines  to  learn  if  the  liver- 
cells  are  overwhelmed  with  toxins  from  the  gut,  and,  as  was  men- 
tioned before,  as  an  indicator  of  the  results  being  obtained  from 
treatment. 

Blood  likewise  can  readily  be  recognized  in  urine  by  the  color 
it  gives  to  the  sediments.  When  red  blood-cells  are  present,  a  micro- 
scopic examination  of  a  centrifuged  portion  is  a  quick  and  reliable 
method.  The  chemical  tests  for  hemoglobin  in  urines  are  the  well- 
known  Heller's  and  Donogany's.  A  blood  derivative  known  a? 
hematoporphyrin  may  be  present  in  larger  amounts  than  normal 
When  so,  it  usually  colors  the  urine  a  brown  which  is  deepened  on 
standing.  To  demonstrate  the  presence  of  the  substance  the  Ganod 
method  may  be  employed. 

Blood  in  the  urine  is  rarely  met  with  in  the  routine  of  gastric  dis- 
eases. Occasionally  it  is  noted  in  multiple  sarcomata  when  deposits 
are  in  the  kidneys,  and  late  in  gastric  cancer  in  very  small  amounts. 
Slightly  increased  amounts  of  hematoporphyrin  are  sometimes  met 
with  in  ulcerative,  hemorrhagic  and  malignant  conditions  of  the  intes- 
tines. Altogether,  the  presence  of  blood  in  the  urine  possesses  no 
special  significance  in  the  diagnosis  of  diseases  of  the  digestive  canal. 

The  quantity  of  nitrogen  in  the  urine  in  digestive  diseases  is  of 
some  significance,  particularly  when  its  output  is  low;  this  is  noticed 
in  some  of  the  cases  of  cancer  of  the  stomach  and  in  hepatic  and  renal 
disease — such  as  acute  yellow  atrophy,  cirrhosis,  insuflicient  excretion 
of  bile,  interference  with  the  circulation  in  the  portal  system,  Weyl's 
disease,  and  in  nephritis.  Nitrogen  itself  may  be  quantitatively 
estimated  by  means  of  the  Kjeklahl  method  (normal  output  3  to  4 
grams  ])cr  diem),  or  the  urea,  which  represents  about  85  per  cent, 
of  total  nitrogen  eliminated  by  the  kidneys,  may  be  used  in  making 
tile  estimations  (normal  nut])ut  between  30  and  35  grams  per  diem. 
dc])cndin.i::'  up(>n  the  amount  of  nitrogenized  foods  taken  and  the 
body  melabolism).  It  has  been  reported  that  the  urea  output  in 
canocr.  and  particularly  cancer  of  the  stomach,  may  fall  as  low  as  7  to 
14  crranis.  As  in  all  ntlier  conditions  of  the  stomach  but  little 
or  no  ei'fect  on  the  output  of  nitrogen  is  noted  (providing,  of  course. 
that  sufficient  proteid  food  is  being  taken),  this  examination  may  be 
utilized  as  a  hcl])ful  means  of  differentiating  cancer  from  the  benign 
conditi<»ns.  j)ariioularly  in  pyloric  stenosis.  In  deficiency  of  hepatic 
function  from  any  cause  or  interference  with  the  flow  of  bile  the  urea 
fniti)ut  runs  low  (from  10  to  20  grams)  and  the  uric  acid  output  high 
(from  1  to  2  grams),  the  normal  amount  per  day  of  the  latter  being 
about  0.7  gram. 
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The  Kjeldahl  method  for  quantitatively  estimating  nitrogen  de- 
pends upon  the  fact  that  all  organic  matter  is  decomposed  by  sul- 
phuric acid,  when  all  the  nitrogen  which  is  not  present  in  combination 
with  oxygen  is  transformed  into  ammonia.  The  ammonia  is  secured 
by  distillation,  and  the  quantity  of  nitrogen  is  figured  from  the  amount 
of  ammonia  present,  remembering  that  17  grams  of  ammonia  cor- 
responds with  14  grams  of  nitrogeti. 


Fig.  61.— Kjeldahl's  nitrogen  apparali 


To  estimate  these  there  is  required  a  retort  of  about  750  cubic 
centimeters  capacity  (A),  which  is  connected  with  a  Kjeldahl  dis- 
tilling tube  (B),  and  through  this  with  a  Stadeler  condenser  (C). 
The  nitrogen  is  received  in  the  nitrogen  bulb  (D),  A  Kjeldahl 
digesting  flask  is  also  required.  The  reagents  required  are  a  mixture 
of  100  grams  of  phosphoric  anhydride  in  500  cubic  centimeters  con- 
centrated sulphuric  acid,  a  solution  of  sodium  hydrate  containing  270 
grams  to  the  liter  (sp.  gr.  1.243),  a  one-fourth  normal  solution  of  sul- 
phuric acid,  a  one-fourth  normal  solution  of  sodium  hydrate,  and 
some  pulverized  talcum  or  granulated  zinc  to  prevent  frothing  or 
bumping.     The  procedure  is  as  follows: — 
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Five  or  10  cubic  centimeters  of  urine,  a  measured  qtiantityd 
feces  in  water,  or  about  40  cubic  centimeters  of  the  saline  instiUatn 
in  the  performing  of  the  Solomon  test,  are  placed  in  the  digcstifli 
flask  and  treated  with  0.4  gram  of  mercuric  chloride,  well  shako, 
and  then  with  10  cubic  centimeters  of  the  sulphuric  acid — ^phosphoric 
anhydride  mixture.  The  digesting  flask  is  then  heated  until  the  a* 
tents  become  clear  and  almost  colorless.  The  flask  should  be  incEael 
at  an  angle  of  about  45  degrees  and  vigorous  boiling*  should  be  avoiddL 
Toward  the  end  of  digestion,  a  few  crystals  of  potassium  penoas- 
ganate  are  added  to  insure  complete  oxidation. 

Upon  cooling,  the  contents  of  the  flask  are  transferred  to  the  j 
retort,  with  the  aid  of  a  little  distilled  water,  and  slowly  treated  witk 
the  sodium  hydrate  solution  in  the  proportion  of  40  cubic  centimcten 
for  each  5  cubic  centimeters  of  sulphuric  acid.  A  little  pulverized 
talcum  or  a  few  pieces  of  granulated  zinc  are  added,  the  retort  is  con- 
nected with  the  distilling  tube  and  the  distillation  begun.  This  is 
continued  until  two-thirds  of  the  solution  have  passed  over  into  the 
nitrogen  bulb  in  which  is  carefully  measured  30  cubic  centimeters  of 
the  one-fourth  normal  solution  of  sulphuric  acid.  The  condenser  is 
washed  clean  and  the  washings  added  to  the  distillate.  After  the 
addition  of  a  few  drops  of  dimethylamidoazobenzol,  the  excess  sul- 
phuric acid  is  retitrated  with  the  one-fourth  solution  of  sodiom 
hydrate,  and  the  amount  found  deducted  from  the  30  cubic  centimeters 
used.  The  titration  is  carried  on  until  the  last  trace  of  red  has  given 
way  to  a  yellow.  The  difference  multiplied  by  0.0035  will  indicate 
the  amount  of  nitrogen  present  in  the  quantity  of  specimen  examined; 
and  in  the  case  of  urine,  the  amount  of  urea  is  found  by  multiplying 
this  figure  by  2.1. 

The  albumins  which  may  be  met  with  in  urines  are  serum 
albumin,  serum  globulin,  albumoscs  (peptones),  and  others.  Of  these, 
serum  albumin  and  peptones  are  of  the  greatest  clinical  importance. 
Albuminuric  urines  are  commonly  met  with  in  gastro-intestinal  condi- 
tions. Letiving  out  of  consideration  the  transitory,  dietetic,  or  physio- 
logical (?)  conditions  in  which  albumin  may  be  found  in  urines— 
severe  muscular  and  mental  labor,  high  indulgence  in  protein  foods, 
cold  baths,  etc. — pathological  albuminuria  (constant  presence)  may 
be  found  in  a  number  of  medical  conditions,  among  which  are: 
nephritis,  anemias,  heart  lesions,  diabetes,  pregnancy,  arteriosclerosis, 
amyloid  degeneration,  the  febrile  diseases,  neurotic  disturbances,  and 
so  on.  What  concerns  us  particularly  in  this  connection  is  digestive 
albuminuria,  as  well  as  that  due  to  kidney  changes  in  late  digestive 
disease. 
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Excessive  indulgence  in  eggs,  cheese,  beef,  etc.,  may  cause  an 
albumin  output  in  urines.  While  such  may  be  considered  physio- 
logical in  a  sense,  the  fact  that  it  is  so  rarely  observed  in  young 
healthy  individuals  inclines  one  to  feel  that  its  appearance  has  a 
pathological  significance  either  in  so  far  as  the  kidneys,  the  digestive 
tract,  or  the  metabolic  conditions  of  the  general  body  are  concerned. 
Evidences  of  organic  kidney  change  (casts,  blood,  epithelium),  how- 
ever, should  always  be  sought  for,  since  in  many  of  these  instances 
such  findings  exist  or  will  come  on,  and  these  point  to  a  nephritis.  In 
the  absence  of  these,  a  daily  output  of  2  grams  or  more  of  albumin 
may  be  considered  as  positively  pathological. 

The  rather  constant  appearance  of  albumin  in  small  amounts  is 
commonly  met  with  in  spasmodic  conditions  of  the  stomach,  in  cancer 
situated  anywhere  in  the  digestive  canal,  following  excessive  gastric 
hemorrhage,  and  in  atrophic  conditions  of  the  gastro-enteric  tract 
(such  as  chronic  gastritis  and  gastro-enteric  atrophy). 

Albumoses  are  frequently  encountered  in  urines  in  a  number  of 
the  acute  and  chronic  diseases.  Of  the  various  types  of  albumosuria 
described  is  the  form  present  in  resorption  of  albumoses  from  the  dis- 
integration of  pus  cells  (pyogenic  albumosuria) ;  a  form  found  in 
various  diseases  of  the  intestinal  tract,  such  as  typhoid,  tuberculous 
ulceration,  carcinoma,  etc.  (enterogenic  albumosuria)  ;  a  form  noted 
in  scurvy,  dermatitis,  poisonings,  pregnancy,  particularly  following 
death  of  the  fetus;  carcinomatosis,  etc.  (hematogenic  albumosuria);. 
a  form  wherein  the  albumoses  are  derived  from  urinary  albumins  by 
the  action  of  ferments  or  bacteria  in  the  bladder  (renal  albumosuria)  ; 
and  an  albumosuria  seen  when  large  quantities  of  albumin  had  been 
ingested  (digestive  albumosuria).  As  a  rule,  but  very  small  quan- 
tities of  albumose  are  met  with,  and  unless  it  is  isolated  and  examined 
for  definitely  its  presence  would  be  overlooked.  The  quantity  is 
usually  too  small  to  be  demonstrated  by  the  direct  application  of  the 
biuret  test  to  the  urine.  Albumosuria  has  been  met  with  by  Robit- 
schek  in  two  out  of  seven  cases  of  gastric  cancer,  once  in  gastric 
ulcer,  and  once  in  cancer  of  the  rectum.  At  the  present  time,  a  diag- 
nostic significance  cannot  be  assigned  to  the  condition,  and  its  occur- 
rence is  most  probably  due  to  an  anomaly  of  metabolism.  The  albu- 
moses and  peptones,  while  different  in  chemical  characteristics,  may 
in  this  connection  be  considered  as  an  expression  of  an  .  identical 
condition. 

Ferments  may  be  demonstrated  in  every  urine,  both  normal  and 
pathological.  Because  of  the  variability  in  which  these  are  found, 
examinations  for  them  are  of  no  significance  in  diagnosis.     It  has  been 
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said  that  the  normally  present  pepsin  is  absent  in  cases  of  cancer  (also 
typhoid  and  nephritis),  deficient  in  diminished  gastric  secretion,  and 
increased  in  acute  pancreatic  disease.  In  the  last,  according  to  Hew- 
lett's experimental  work  on  dogs,  the  constant  occurrence  of  the  fer- 
ment under  such  circumstances  might  be  of  great  importance ;  in  these 
cases  the  examinations  for  the  presence  of  the  fat-splitting  ferment  are 
the  most  practical.  A  fernient  other  than  pepsin  and  lipase  that  may 
be  present  is  diastase. 

The  presence  of  glucose  in  urine  cannot  be  considered  of  impor- 
tance in  the  diagnosis  of  primary  digestive  diseases,  and  is  only  of 
interest  in  the  metabolic  conditions  causing  it  because  these  may 
secondarily  cause  digestive  symptoms,  which  disturbances,  if  present 
at  all,  are  usually  of  a  very  mild  degree.  After  repeated  test-meal  and 
feces  examinations  in  cases  of  diabetes  mellitus  with  digestive  symp- 
toms it  can  be  said  that  such  patients  but  rarely  manifest  any  decided 
change  of  digestive  functions  until  the  late  stages  of  the  disease,  when 
the  digestive  secretions  may  be  diminished  in  amount.  However, 
the  examination  of  urines  from  all  digestive  cases  should  always 
include  a  test  for  glucose,  since  the  presence  of  diabetes  mellitus  may 
interfere  with  the  adoption  of  a  diet  high  in  carbohydrates  to  meet 
a  gastric  condition  of  low  HCl  secretion.  When  sufferers  from  diges- 
tive disorders  present  glucose  in  the  urine,  even  when  a  chronic  gas- 
tritis is  present,  the  case  is  primarily  one  of  metabolic  disease,  rather 
.than  one  of  primary  disorder  of  the  digestive  tract  causing  such  excre- 
tion of  glucose — this  also  includes  those  cases  in  which  the  glycosuria 
is  most  apparently  due  to  disease  of  the  liver,  or  of  the  pancreas.  An 
alcoholic  with  disease  of  the  liver  who  presents  sugar  in  the  urine 
should  be  considered  as  a  case  of  hepatic  disease  even  if  the  glucose  is 
only  transitory,  or  only  found  after  an  excessive  carbohydrate  diet. 
It  is  the  function  of  the  digestive  canal  to  convert  carbohydrates  and 
absorb  sugars  for  utilization  in  the  body,  but  it  is  the  fault  of  other 
organs  when  this  is  not  transformed  and  stored  in  the  liver  as  glyco- 
gen, oxidized  in  the  muscular  system  and  possibly  also  elsewhere  in 
the  body,  or  when  it  is  found  as  an  adventitious  substance  in  the' urine 
in  pancreatic  disease,  Basedow's  disease,  etc.  The  tests  for  glucose, 
levulose,  maltose,  lactose,  dextrin,  lipose  and  the  pentoses,  all  of  which 
may  be  found  in  diabetic  urines,  will  be  found  in  works  on  clinical 
diagnosis  or  chemistry  of  the  urine. 

The  presence  of  acetone  and  diacetic  acid  may  be  found  in  urines. 
The  first  may  be  present  in  normal  urines  in  amounts  between  0.008 
and  0.027  gram,  and  the  latter  always  as  an  abnormal  product.  The 
subject  of  acetone  in  feces  and  in  gastric  contents  will  be  found  in 
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the  two  foregoing  chapters,  and  in  the  conditions  there  described  in 
which  it  is  present,  acetone  may  be  found  in  the  urine  also.  Litten^ 
was  the  first  to  describe  a  characteristic  symptom  complex  designated 
as  "coma  dyspepticum,"  wherein,  after  several  days  of  prodromal 
symptoms,  there  are  found  a  diacetic  acid  urine  with  nausea,  vomiting, 
eructations,  constipation,  nervous  restlessness,  or  prostration.  I  have 
seen  two  such  cases,  one  of  which  also  had  a  trace  of  glucose  in  the 
urine  at  the  time  and  which  cleared  up  after  the  attack,  and  the  other 
without  glucose  but  with  albumin  which  also  disappeared  in  a  short 
time.  The  condition  presents  some  mystery  as  to  its  origin,  although 
it  seems  to  be  intestinal,  and  attacks  not  infrequently  occur  at  long 
intervals.  One  of  my  cases  (the  one  in  which  albumin  was  noted  with 
the  diacetic  acid)  became  pregnant  five  months  after  her  second 
attack,  which  pregnancy  went  on  to  term  without  a  recurrence  or  an 
untoward  symptom.  In  addition  to  some  of  the  digestive  diseases, 
diacetic  acid  is  also  found  in  urines  in  diabetes  mellitus,  and  sometimes 
in  the  pernicious  vomiting  of  pregnancy. 

Acetone  in  urines  is  much  more  commonly  found  in  the  primary 
and  secondary,  acute  and  chronic  affections  of  the  digestive  canal. 
Among  these  may  particularly  be  mentioned  gastric  or  gastro-enteric 
catarrh,  atonies,  intestinal  occlusion,  constipation,  cholelithiasis,  and 
cancer  or  ulcer  of  the  stomach  or  intestines.  Acetonuria  is  a  symp- 
tom of  importance  in  diabetes  mellitus.  It  is  probable  that  in  the 
primary  diseases  of  the  digestive  canal  it  is  derived  from  the  proteids 
ingested  (thus  its  commonness  in  gastric  contents  in  stomach  cancer, 
when  it  may  be  present  early),  or  as  an  enterogenic  form  possibly  from 
large  amounts  of  fatty  acids  formed  in  the  intestines.  The  tests  for 
acetone  are  found  in  Chapter  VII  and  are  applicable  to  urines;  the 
one  for  diacetic  acid  which  serves  the  best  purpose  is  the  following 
(Gerhardt's  test) : — 

A  few  cubic  centimeters  of  urine  are  treated  by  acidification 
with  sulphuric  acid  and  extraction  with  ether,  in  the  latter  of  which 
the  diacetic  acid  present  is  isolated.  To  the  ether  extract,  a  strong 
solution  of  ferric  chloride  is  added  drop  by  drop,  when,  if  diacetic 
acid  is  present,  a  Bordeaux  red  color  appears,  which  disappears  on 
standing  for  twenty-four  or  forty-eight  hours.  Other  substances  may 
be  found  in  urines  that  give  this  reaction  (sulphocyanides,  salicylic 
acid,  antipyrine,  sodium  acetate,  aromatic  compounds)  but  in  these 
the  color  persists  for  days. 

The  term  lipaciduria  is  applied  to  the  elimination  of  volatile  fatty 
acids  in  the  urine,  which  condition  occurs  to  a  slight  extent  in 
normal  urines.    It  is  probable  that  in  states  of  high  HCl  secretion  and 
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in  hypermotility,  where  the  gastric  carbohydrate  conversion  is  low  or 
when  much  carbohydrate  has  been  ingested  and  is  fermenting  in  the 
intestinal  tract,  the  output  of  volatile  fatty  acids  is  incrcascd. 
Lipaciduria  may  also  be  found  in  gastric  cancer,  but  it  is  not  of  any 
special  significance  in  that  connection.  For  the  reason  that  lipaciduria 
may  be  found  in  the  two  extremes  of  HCl  secretion  (high,  or  absent 
or  low  as  in  cancer),  no  practical  value  can  be  attached  to  the 
condition. 

Oxalic  acid  is  found  in  normal  urines  as  a  prgduct  derived  from 
ingested  foods  and  also  the  metabolism  of  the  body.  Under  patho- 
logical conditions  in  the  digestive  canal,  the  oxalic  acid  may  be  formed 
as  a  fermentation  product  from  the  ingested  carbohydrates.  The 
amount  normally  eliminated  in  twenty-four  hours  fluctuates  with  the 
amount  of  vegetable  foods  partaken,  and  is  usually  less  than  10  milli- 
grams (Baldwin).  An  increased  elimination  is  observed,  notably 
in  digestive  and  neurasthenic  conditions,  usually  when  the  hydro- 
chloric acid  secretion  is  high  (oxaluria).  It  is  also  observed  in  obesity 
and  in  stenotic  conditions  of  the  bile  passages.  Oxalic  acid  occurs 
in  the  urine  as  calcium  oxalate,  part  of  which  is  held  in  solution  by 
the  diacid  sodium  phosphate. 

For  the  purpose  of  quantitatively  estimating  oxalic  acid  in  urines 
the  use  of  the  Dunlap-Baldwin  method  is  advised.  To  this  end  500 
cubic  centimeters  of  mixed  urine  are  thymolized,  acidified  (if  alkaline) 
with  acetic  acid,  and  150  cubic  centimeters  of  over  90  per  cent,  of 
alcohol  added  to  precipitate  the  calcium  oxalate.  The  mixture  is 
allowed  to  stand  for  forty-eight  hours,  filtered  (water  used  to  aid  in 
obtaining  all  of  the  crystals  from  the  container),  and  the  sediment  on 
the  filter  paper  thoroughly  washed  with  hot  and  cold  water  and 
finally  with  a  1-per-cent.  solution  of  acetic  acid.  The  filter  is  then 
placed  in  a  small  beaker  and  soaked  in  a  small  amount  of  dilute  hydro- 
chloric acid,  and  then  washed  with  hot  water  until  the  washings  no 
longer  give  an  acid  reaction  to  litmus  paper.  The  acid  solution  and 
washings  (combined)  are  filtered  and  evaporated  on  a  water  bath  to 
about  20  cubic  centimeters.  This  is  treated  with  a  very  small  amount 
of  calcium  chloride  solution  (to  ensure  the  presence  of  an  excess  of 
calcium),  the  solution  is  neutralized  with  ammonia,  slightly  acidified 
with  acetic  acid,  and  treated  with  strong  alcohol  to  50  per  cent,  (so 
that  the  mixture  contains  50  per  cent,  of  alcohol).  After  forty-eight 
hours,  the  sediment  is  collected  in  a  filter  (mineral  ash  free),  and  is 
washed  with  cold  water  and  dilute  acetic  acid  until  free  from  chlorides. 
The  filter  and  its  sediment  are  then  incinerated  over  a  Bunsen  burner, 
and  afterward  with  a  blow-pipe  flame  for  a  few  moments.     On  cooling 
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over  sulphuric  acid  the  ash  is  weighed;  the  result  multiplied  by  1.6  rep- 
resents the  amount  of  oxalic  acid  present  in  the  volume  of  urine  exam- 
ined. The  great  drawback  to  the  Dunlap-Baldwin  method  is  the 
amount  of  laboratory  work  required  and  the  time  it  takes  for  the 
estimations.  A  much  quicker  and  simpler  one  and  one  which  answers 
sufficiently  for  clinical  work  is  that  employed  by  E.  E.  Smith.  For 
this  test  5  cubic  centimeters  of  filtered  urine,  or  the  supernatant  clear 
urine  (after  standing  for  several  hours  to  allow  sedimentation),  is 
placed  in  a  conical  end  test-tube  and  5  cubic  centimeters  of  alcohol  are 
added.  These  are  thoroughly  mixed  and  the  tube  is  left  standing  for  two 
hours  or  centrifuged  at  once.  The  oxalate  sediment  is  then  with- 
drawn by  means  of  a  small-calibered  pipette,  and  examined  micro- 
scopically by  means  of  a  medium  power.  Normal  urines  contain  none 
or  very  few  crystals;  a  moderate  increase,  a  noticeable  number  of 
crystals  (about  20  to  the  field)  ;  a  large  increase,  a  great  number  in  the 
field  (sometimes  as  many  as  50). 

The  examination  of  the  sediment  of  urines  possesses  no  special 
direct  significance  in  so  far  as  the  diagnosis  of  primary  digestive  dis- 
orders are  concerned,  and  thus  will  not  be  included. 
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CHAPTER  X. 
Therapeutics, 


THE  DIET. 

It  is  evident  that  for  whatever  condition  of  illness  special 
dieting  may  be  employed,  there  is  one  fact  that  must  always  be  ob- 
served, and  that  is,  that  food  enough  and  of  a  practical  degree  of  mix- 
ture must  be  given  to  properly  maintain  the  physiological  processes  of 
life  at  their  proper  standard  of  efficiency.  This  is  made  possible  by 
the  supplying  to  the  blood  and  tissues  sufficient  protein,  carbohydrate, 
fat,  water,  and  inorganic  elements,  so  that  the  processes  of  activity  in 
heat  energy  and  organ  functions  can  go  on  without  the  body  tissues 
suffering  materially  thereby.  Of  course,  the  source  of  this  is  from  the 
foods  that  we  partake  of,  and  in  the  construction  of  any  dietary,  what- 
ever the  local  gastro-enteric  condition  may  be,  we  must  be  careful  that 
there  is  contained  enough  metabolic  foundation  for  proper  nutrition. 

In  this  light,  it  is  best  to  view  the  subject  of  dieting  in  a  double 
way.  Firstly,  what  is  the  approximate  amount  of  food  that,  digested 
(allowing  for  the  inevitable  loss),  absorbed,  and  oxidized,  will  main- 
tain the  nitrogen  and  carbon  equilibrium  in  the  person ;  and  secondly, 
how  can  we  modify  the  character  of  foods  to  meet  the  abnormal  con- 
ditions present  in  the  alimentary  canal  and  still  fully  maintain  the 
first  indication  mentioned  ? 

In  health  it  is  a  comparatively  safe  rule  to  follow,  that  providing 
the  person  partakes  of  a  varied  diet  of  the  generally  accepted  foods  of 
value,  his  supply,  in  so  far  as  their  quantities  and  character  arc  con- 
cerned, can  depend  on  his  desires  for  them.  Such  animal  and  vege- 
table foods  should  be  taken  in  the  quantities  which  are  best  adapted 
to  the  amount  of  work  that  the  individual  performs.  With  all  that 
has  been  said  and  written  about  the  errors  of  our  present-day  plan 
of  feeding  in  defence  or  in  the  advocacy  of  unique  dietary  regimes 
(like  vegetarianism  or  the  preponderating  use  of  animal  foods),  in  the 
main,  the  time-honored  custom  of  a  mixed  diet  insures  the  greatest 
amount  of  health  and  strength,  although  with  many  individuals  some 
minor  errors  may  exist  in  it.  It  may  be  said  in  a  general  way,  that 
(2S4) 
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among  most  people  the  main  error  consists,  not  so  much  in  the  charac- 
ter of  foods  that  they  eat,  but  in  the  quantities  that  are  taken.  That 
this  is  commonly  too  high  can  easily  be  proven  by  a  computation  of 
the  total  caloric  values  of  the  foods,  and  comparing  this  to  the  age, 
weight,  and  amount  of  work  that  the  individual  ordinarily  or  at  any 
special  time  performs.  The  study  of  the  putrefactive  changes  in  the 
g^t,  and  the  most  probable  cause  of  the  establishment  of  many  dis- 
eased conditions  of  the  body,  such  as  uremia,  gout,  obesity,  chronic 
rheumatisms,  disease  of  the  intima  of  the  arteries,  chronic  interstitial 
nephritis,  chronic  myocarditis,  functional  and  organic  diseases  of  the 
nervous  system,  diabetes,  etc.,  shows  this  to  be  true.  But  that  a  con- 
tinuous diet  of  Chittenden's  low  standard  of  protein  per  day  is  always 
necessary  to  prevent  these  I  have  my  doubts.  Still,  the  safest  rule 
to  follow  is  to  first  regard  quantity  and  then  the  quality  of  foods, 
giving  the  normal  person  a  somewhat  loose  range  in  the  selection. 

But  when  we  are  dealing  with  illness  of  the  human  body  we  must 
be  more  definite,  and  this  means  arranging  dietaries  to  meet  the 
prevalent  conditions  or  to  guard  against  these  conditions  becoming 
worse.  In  the  maze  of  the  various  important  sides  to  the  question, 
unless  we  have  some  standards  to  go  by,  we  cannot  hope  to  do  full 
justice  to  the  condition  of  our  patient.  What  are  the  units  of  this 
standard  of  diet  in  illness? — the  caloric  value  of  foods,  and  all  sick 
dietaries  should  be  built  primarily  on  these  points.  The  potential 
energy  of  the  body  is  always  well  maintained  when  these  are  kept 
high  enough. 

As  was  stated  before,  from  the  physical  standpoint,  in  disease  as 
well  as  in  health,  the  two  main  indications  to  be  kept  in  view  are  the 
maintenance  of  the  body  heat  without  depriving  the  tissues  of  their 
component  structure,  and  the  supplying  of  enough  food  energy  to  meet 
the  demands  that  are  made  upon  the  body  in  manual  or  mental  work 
(potential  energy).  It  must  also  be  remembered  that  in  the  colder 
climates  and  severe  seasons,  the  metabolism  of  the  body  is  increased 
and  thus  more  calories  must  be  added  to  meet  this  extra  demand. 

Roughly  speaking,  an  average  adult  man  forms  in  his  body  and 
gives  off  to  the  surrounding  air  about  2,400,000  calories  of  heat  per 
day.  By  a  calorie  is  meant  the  quantity  of  heat  necessary  to  raise  the 
temperature  of  one  gram  of  water  one  degree  Centigrade.  This  supply 
of  nutrition  in  the  body  is  derived  from  the  physiological  oxidation  of 
the  carbohydrate,  fat,  and  protein  material  of  the  food.  In  the  mak- 
ing up  of  dietaries  for  the  sick  in  a  general  way  2,750.000  small  calories 
are  about  right  for  a  man  of  140  pounds,  or  about  100,000  small 
calories  for  each  5  pounds  of  body  weight.     It  is  plain  that  under- 
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standing  the  conditions  that  are  to  be  met  by  the  varieties  and  quan- 
tities of  food,  their  selection  according  to  the  caloric  method  of  feed- 
ing is  not  only  scientific  and  easy  of  application,  but  is  also  the  most 
practical  and  safest  of  methods.  For  here  we  are  dealing  with  a 
definite  scale,  like  doses  of  medicine,  which  we  can  increase  above  the 
normal  physiological  amounts  for  the  purpose  of  adding  weight, 
energy,  and  heat,  maintain  the  equilibrium,  or  decrease  as  we  sec  it 
to  be  indicated.  The  author  believes  in  calories,  and  has  often  proved 
the  practical  application  and  value  of  their  use  in  the  construction  of 
dietaries  for  the  sick. 

It  is  plain  that  for  the  purpose  of  a  definite  start  in  the  construc- 
tion of  dietaries  some  standard  of  total  calories  must  be  accepted  as 
the  proper  amount  of  food  components  in  health.  Since  Rupncr's 
classical  work  with  foods  that  were  oxidized  outside  of  the  living  body 
in  the  calorimeter,  it  has  been  established  that  the  oxidization  of  foods 
in  the  body  produces  practically  the  same  amounts  of  heat  as  the 
same  food  artificially  oxidized.  It  must  be  remembered  that  a  portion 
of  the  food  is  lost  to  the  general  body  and  comes  away  in  the  feces. 
This  on  a  mixed  diet  may  be  reckoned  as  10  per  cent.,  and  thus,  to 
what  is  established  as  the  proper  total  of  calories  represented  in  a  diet 
list,  this  much  more  must  be  added. 

It  manifestly  means  more  work  and  greater  danger  of  errors  in 
the  computation  of  the  total  calories  of  a  diet  if  we  deal  with  figures  in 
the  millions.  To  simplify  this,  most  of  the  analytical  work  that  has 
been  done  employs,  to  represent  the  potential  energy  value  of  foods, 
the  unit  of  gross  calories.  This  unit  represents*  the  amount  of  heat 
necessary  to  raise  one  kilogram  of  water  1**  C,  and  thus  represents 
one  thousand  small  calories.  In  the  list  of  all  of  the  used  foods  that 
follows,  the  caloric  value  expressed  is  in  that  of  the  large  units ;  there- 
fore,, the  scale  for  per  diem  feeding  could  be  built  upon  the  basis  of 
five  pounds  of  body  weight  as  requiring  100  calories,  instead  of  1000 
as  would  be  required  in  the  small  calories. 

Hie  average  quantities  of  foods  required  by  a  man  weighing  140 
pounds  would  thus  be,  according  to  Rubner: — 

2303  at  rest. 

2445  slight  manual  work. 

2868  medium  manual  work. 

3362  hard  manual  work. 

The  above  is  not  mentioned  as  a  standard,  becAuse  there  is  no  one 
schedule  that  would  properly  fit  all  persons,  even  of  the  same  weight 
and  amount  of  work  performed  each  day.  In  a  rough  way,  it  may  be 
taken  that  for  ordinary   amounts  of  work  between  2500  and  3300 
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calories  would  answer  for  a  140-pound  individual,  and  on  a  feeding 
over  that,  at  such  a  weight,  it  would  be  reasonable  to  expect  a  systemic 
improvement  in  nutrition,  weight,  and  strength,  if  the  body  be  normal. 

After  having  established  a  diet  which  is  being  strictly  lived  up  to 
by  a  patient,  there  is  one  practical  means  of  observing  its  success,  and 
that  is  by  the  frequent  use  of  the  scales  in  the  first  two  weeks  after 
beginning  it  and  periodically  after  that  if  necessary.  The  subjective 
sensations  of  weakness,  faintness,  and  hunger  must  not  receive  too  much 
attention  in  the  face  of  a  constantly  maintained  or  increasing  weight, 
good  quality  of  pulse  and  general  appearance  of  the  individual.  Many 
patients  habitually  overfeed  themselves,  and  when 'this  extra  amount  of 
food  has  been  deprived  them  they  are  affected  by  it  temporarily.  After  a 
short  time,  if  the  conditions  continue  favorable,  these  symptoms  pass 
away  and  the  patient  usually  ceases  complaining. 

Because  of  the  compensatory  functions  of  different  parts  of  the 
alimentary  canal  to  the  different  foods,  it  is  not  wise  or  conducive 
to  the  best  results  to  build  up  the  diet  list  on  the  times  that  the  various 
foods  leave  the  stomach.  This  phase  of  the  subject  of  nutrition  only 
comes  under  consideration,  when,  for  any  abnormal  condition  pres- 
ent, we  must  reckon  on  the  relief  of  the  local  symptoms  or  condition. 
But  when  the  physician's  desires  are  mainly  for  a  better  nutrition 
of  the  general  body,  it  is  safe  to  take  advantage  of  the  fact  that  com- 
pleter digestion  in  the  small  intestine  can  make  up  for  any  shortage  of 
enzymotic  power  that  may  be  existing  in  the  gastric  juice  or  saliva. 

The  following  list  of  the  compositions  of  foods  and  their  values  is 
compiled  from  Atwater  and  Woods,  1896,  U.  S.  Dept.  of  Agriculture. 
Allowance  is  made  for  the  products  of  metabolism  of  protein  com- 
pounds which  are  not  consumed  in  the  body,  but  lost  in  the  feces. 


Composition  of  Foods. 


FOOD  MATERIALS 


Fresh 
Brisket,  averatre  as  pur- 
chased  

Chuck,  iocludioff  shoulder. 

Cbnck,  ribs 

Flank 

Lotn 

Loin,  boneless  strip 

Loin,  sirloin  butt 

Loin,  top  ot  sirloin , 

Loin,  trimmings , 


Rbpusb 


Per  Cent. 


Water    Protein,      Fat 


Carbo- 
hy- 
drates 


Per  Cent.  Per  Cent.  Per  Cent.  Per  Cent. 


Ash 


Percent 


14.3 
19.9 
13.3 
33.8 
12.6 


33.2 
48.8 


40.6 


54 
SO 
54 

53 

60.7 

50.2 

40.9 

27.9 


12.5 
15.3 
15.0 
16.7 
15.9 
18.9 
15.6 
12.9 
8.2 


31.9 
9.9 
20.8 
24.3 
17.3 
19.5 
24.4 
42.3 
14.7 


.7 
.8 
.8 
.8 
.9 
.9 
.8 
.7 
.4 


Food 
Value 

Per 
Pound 


Calories 


1580 
785 
1155 
1355 
1025 
1175 
1320 
2025 
775 
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Composition  of  Foods. — Continued, 


1 

Carbo- 

Food 
Vu:i 

Refuse 

Water 

Protein 

.     Fat 

1 

hy- 

Ash 

FOOD   MATERIALS 

Per  Cent. 

Per  Cent. 

Percent. 

1 
i 

drates 
Percent. 

Per  Cent. 

PorM» 

1 

j  Per  Cent. 

1 

1 

C'aLna 

Bbkf.  Frbsh 

Navel 

11.4 
28  4 

42.2 
46.3 

13  4 
13.9 

1      32  3 

10  7 

7 
.7 

IQI 

Neck 

;m 

Plate 

16.7 

46  0 

12  7 

,      43  9 

.7 

126 

Ribs    

20.2 

44  9 

13.6 

20.6 

./ 

lUI 

Rib  rolls 

64.8 

18.7 

15.6 

.9 

\m 

Rib  trimminsfs 

34.1 

35.7 

10.5 

19.2 

•  •  ■  • 

5 

1N6 

Ribs,  cross 

12.5 
8.5 

48.0 
63.0 

14.1 
18.7 

24.7 
8  8 

•  •      •  > 

.7 
1  0 

13Q5 

Round  

79 

Round,  second  cut  

32.1 
18.5 

47  2 
,      47  3 

14  0 
14  4 

!       5  8 
:      19  0 

«  ■  *  • 

9 

8 

» 

Rump 

lOM 

Shank,  fore 

36.5 

'      44  1 

13  1 

5  7 

6 

«5 

Shank,  hind 

54.8 

,      31  3 

9  2 

4.3 

4 

3SS 

Shoulder,  clod 

14.6 

'      57  9 

16  8 

«  7 

1  0 

725 

Socket    

35  8 

36  7 

10  7 

16  2 

•  •  •      • 

6 

»• 

Forequarter  

19.8 

49.3 

14  1 

16  1 

•  •  •       .  • 

.7 

M 

Round,  averatre  as  pur- 

chased   

8  5 

63  0 

18  7 

8  8 

1  0 

731 

Round,  second  cut 

32.1 
18  5 

47.2 
47  3 

14  0 
14  4 

58 
19.0 

.9 
8 

5MS 

Rump 

IffI 

Shank,  fore 

36.5 

44.1 

13.1 

5  7 

.6 

«5 

Shank,  hind 

54  8 

31  3 

9  2 

4  3 

■  •  •  • 

.4 

355 

Shoulder,  clod 

14  6 

57.9 

16  8 

9  7 

•      •  •  ■  ■ 

1  0 

725 

Socket  

35.8 

36.7 

10.7 

16.2 

•  •  •  •  ■ 

.6 

M 

Forequarter      

19.8 

49  3 

14.1 

16  1 

•  •      •  •  • 

.7 

HI 

Hindquarter 

16.3 

52  0 

15  3 

15.6 

•  •  •  • 

.8 

MS 

Side 

18  3 

50  4 

14  6 

16  0 

•             • 

7 

MS 

. 

62  6 

16.0 

20.4 

10 

net 

Kidneys  

•  •  •  ■  • 

76.7 

16.9 

4.8 

.4 

1.2 

53 

69.8 

21.6 

5.4 

1.8 

1.4 

665 

Lunsrs 

■  •  •  • 

79.7 

16.1 

3  2 



1.0 

4» 

Sweetbreads 

. 

70.9 

15.4 

12  1 

•  •  •      • 

16 

735 

Tonjrue 

15.1 

53  9 

14.8 

15.3 

.9 

m 

Beef,    cooked  sandwich 

meats 

58.3 

37.9 

11.0      . 

2.8 

SBS 

Bkkf.  Canned 

Boiled  

Ox.  cheek 

Chili,  con  came 

CoUops,  minced 

Corned. cooked 

Dry.  cooked  as  purchased 

Klilney.  stewed 

Luncheon 

Ox  palate 

Roast 

Steak,  rump 

Swe(:tbreads 

Oxtail.s 

TonJrue.  jf round 

Tonyue.  whole 

Ttipe 


Bkkf.  Corned  and  Pickled 

Br isket,  corned 

Beet,  corned 

K\tra  mess  

Flank,  corned 

Mess 

Plate.  corne<l 

Rump,  corned 

Spiced  and  rolled 

ToHKiie.  pickled 

Tripe,  pickled 

Bkkf.  iJ.tiKD.  ktc. 

Dried  and  salted 

Dried  in  sun 

Dried,  salted  and  smoked. . . 


21.4 
9.4 
10.4 
12  1 
IU.5 
14.5 
6.0 

"e.'u' 


51.8 
G6A 
75.4 
72.3 
51.2 
44.8 
71.9 
52.  U 
71.4 
58.9 
56.3 
G9.0 
67.9 
49.9 
51.. 3 
74.6 


40.0 
49.6 
33.1 
43.0 
33.0 
34.3 
54.5 
30.0 

r^.9 

87.4 


30.7 
19.4 

50. a 


24 

22 

13 

17 

25 

38 

18 

26.4 

17.4 

25.0 

2.}.  5 

19.5 

24.6 


21.0 


21. 
16. 


14.7 
14.2 
10.6 
12.4 
10.7 
11.4 
14.4 
11.8 
11.6 
10.9 


46.8 
47.0 
31.8 


22.5 

8.4 

4.6 

6.8 

18.9 

5.4 

5.1 

15.9 

10.0 

14.8 

18.7 

9.5 

6.3 

25.1 

23.2 

8.5 


19.4 
22.8 
42.3 
29.2 
39.9 
35.8 
22.0 
51.4 
19.2 
1.2 


5.6 

21.6 

6.8 


4.0 

1.1 


2.1 


.3 


.6 


1.3 

1105 

3.2 

TV 

2.7 

515 

1.9 

6i5 

4.0 

]2» 

11.2 

951 

2.5 

595 

4.8 

no 

1.2 

745 

1.3 

im 

1.5 

1225 

2.0 

765 

1.2 

725 

4.0 

1450 

4.0 

IM 

.5 

665 

4.5 

1090 

4.0 

1225 

3.6 

1!M 

2.6 

1466 

5.9 

1»5 

4.0 

1720 

3.1 

1195 

6.8 

2390 

4.3 

loes 

.2 

260 

16.9 

1110 

12.0 

17»5 

10.0 

W 

THE  DIET. 


289 


Composition  of  Foods. — Continued. 


FOOD  MATERIALS 


Rbfusb 


Water 


Protbin       Fat 


Carbo- 
hy- 
drates 


Ash 


Food 
Value 

Per 
Pound 


Per  Cent.  I  Per  Cent. 


Vial  Pbbsh  as  Purchased 

Breast 

Chuck  

Plaok 

Le» 

Ler.  cntlets 

Loin 

Loin,  with  kidney 

Neck  

Rib 

Romp 

Shmnk,  fore 

Shank,  nind 

Shoulder  and  flank 

Shoulder 

PoreQuarter 

Hindqaarter 

Side 

Heart 

Kidney 

Uver 

Longs 

Lamb.  PRbsh 

Breast 

Leg.  hind 

Loin,  without  kidney  and 

tallow 

Neck,  as  purchased 

Shoulder 

Porequarter 

Hindquarter 

Side,  without  kidney  and 
tallow 


Per  Cent.  Per  Cent. 


Per  Cent. !  Per  Cent.  Calories 


Lamb.  Canned 

Tongue  

Ham.  devilled 

Shcmlder.  fresh  . . . 
Shoulder,  smoked 


Pobk.  Salted  and  Pickled 

Dry  and  salted  backs 

Dnr  and  salted  belly 

Salt  pork,  lean  ends 

Tongue i 

Peet I 

Bacon,  smoked 

Pork,  side  

Pobk.  Canned 
Head 


21.4 
18.0 

'16.5' 
4.0 

18.6 
9. 

31 

26. 

30. 

40. 

61 

24. 

16 

24.5 

20.7 

22.6 


1 
.5 
.4 
,2 
.4 

1 
.3 

6 


19.1 
13.8 

14.8 
17.7 
20.3 
18.8 
15.7 

19.3 


2.6 

'32.5 
18.9 


8.1 

8.2 
11.2 

3.2 
33.5 

8.1 
11.2 


53.1 
59.5 
66.9 
65.0 
65.6 
56.2 
66.7 
49.9 
53.0 
43.7 
44.1 
28.6 
49.7 
57  2 


54  2 
56  2 

55  2 
73  3 
74.7 
13.1 
76.8 


45.5 
50  3 

45.3 
'46.7 
41.3 
44.7 
51.3 

47.0 


65.7 
45.3 
35.9 
30.7 


15.9 
16.2 
17.6 
56.8 
44.6 
17.8 
26.1 


60.1 


15.1 
15.6 
19.4 
18.5 
20.0 
15.9 
12.8 
13.3 
14.8 
14.0 
11  8 
7.7 
14.9 
16.6 
14.6 
15.7 
15.1 
16.2 
16.6 
20.4 
17.1 


15.5 
15.3 

15.1» 

14.4 

14.0 

14.7 

16.0 

14.2 


13.9 
18  9 
10.4 
12.4 


6.5 
6.2 
6.6 
17.5 
10.0 
9.6 
7.5 


17.8 


.6 
,2 
,7 
.0 
,5 
.4 

7 
.6 

0 
.3 

1 


9. 
5. 

12. 
5. 
9. 
8. 

10. 
4. 
5. 

11 
3. 
2.2 

10.2 
8.7 
6.0 
6.6 
6.3 
9.6 
7.4 
5.3 
5.0 


19.1 
19.7 

24.1 
20.4 
23.6 
21.0 
16.1 

18.7 


17.3 
32.9 
20.7 
33.0 


66.8 
66.2 
59.6 
19.1 
9.3 
60.2 
54.8 


19.3 


8 

.8 

.0 

1.0 

.9 

.9 

.7 

.7 

.8 

.8 

.6 

.4 

.9 

.9 

.7 

.8 

.8 

1.0 

1.3 

1.2 

1.1 


.8 
.9 

.8 
.8 
.8 
.8 
.9 

.8 


685 
510 
895 
555 
775 
650 
690 
440 
485 
735 
335 
235 
710 
675 
525 
570 
545 
705 
625 
605 
530 


1095 
Ills 

1295 
1130 
1235 
1160 
975 

1055 


.5 

990 

2.9 

1740 

.5 

1065 

5.0 

1625 

2.7 

2940 

3.2 

2910 

5.1 

2635 

3.4 

1130 

.6 

580 

4.3 

2720 

.4 

2455 

2.8 


1145 


Sausaob 
Aries.... 
Banquet 
Bologna. 
Tongue  . 


Pobk 
Chuck,  ribs  and  shoulder. . 

Plank,  cut 

Head 

Headcheese 

Loin 

Middle  cuU 

Shoulder  cuts 

Tenderloin 


5.2 
1.6 
3.3 


18.1 
71.2 
68.4 
12.1 
16.0 
71.2 
59.6 


16.3 
61.7 
55.2 
47.6 


41.8 
17.0 
13.7 
42.3 
42.3 
13.8 
19.1 
65.1 


23.6 
17.7 
18.0 
23.6 


13.8 
5.1 
3.8 

18.6 

13.5 
4.2 
5.3 

19.5 


48.0 
15.4 
19.7 
24.0 


25.5 
6.4 
13.9 
24.0 
27.5 
10.6 
15.7 
14.4 


6.9 

2465 

3.6 

980 

3.8 

1165 

4.8 

1450 

.8 

1335 

.3 

365 

.2 

655 

3.0 

1360 

.7 

1410 

.2 

•   525 

.3 

760 

1.1 

970 

lU 
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Composition  of  Foods. — Continued. 


Rbpusb  I  Water  .  Proteiiv       Pat 


POOD  MATERIALS 


I 


Per  Cent  ,  Per  Cent.  Per  Cent. '  Per  Cent 


Pork.  Ham  and  Shoulder 

Ham,  fresh 

Ham.  smoked 

Boiled,  no  bone 

Ham,  boneless,  raw *.  . 

Ham.  luncheon,  boneless...' 

I 
Mdtton,  Fresh 

Chuck  

Plank    

Leur.  hind 

Loin,  without  kidney  and 

tallow 

Neck 

Shoulder   

Porequarter 

Hind,  without  tallow  and 

kidney  

Heart,  as  purchased 

Kidney i 

Liver 

Lunffs I 


42.4 
12.7 


19.4 

*i7;4' 

14.2 
27.2 
21.5 
21.1 

16.7 


Mutton.  Canned 

Corned 

Parmer    

Frankfort 

Holstein 

Lyons 

Pork 

Pork,  sausace  meat 

Summer 

Tonffue 


3.9 


•  •  ■  • 


Poultry  and  Game.  Fresh 

Chicken 

Fowl 

Goose 

Turkey 

Fish 

Black  bass 

Sea  bass 

Striped  bass 

Bluefish 

Buttertish 

Cod,  dressed 

Eels 

Flounders 

Haddock 

Halibut 

Herrinjr 

Kinglish 

Mackerel 

Perch,  white 

Pickerel 

Pompano 

Porjfie 

Red  snapper 

Salmon  

Shad     

Shad  roc 

Sheepshead 

Smelt 

Trout,  brook 

Tomcod 

Weakfish 

Whitefi.sh 


2.2 
10.0 


7.0 


34.8 
30.1 
22.2 
22.7 


54.8 
56.1 
55.0 
48.6 
42.8 
29.9 
20.2 
57.0 
51.0 


17 
62 
56 
40 


7 
6 
6 
7 


62.5 


.7 
.5 


42. 

45. 

60.0 

45.3 

29.5 

50.1 

'56.5' 
41.9 
48.1 
59.9 
51.9 
53.5 


35.7 
35  9 
39  2 
50  1 
49.2 


37.0 
42  0 
52  2 


40. 
41 
47.0 
40.6 


.5 
0 


45  6 
69  5 
78.7 
61  2 
75.9 


45.8 
22  2 
55  5 

35.6 
29.2 
38.7 
46.2 
20  9 
46.4 


58.5 
45.6 
33.1 
42.4 


34.6 
34.8 
35.1 
40.3 
40.1 
58.5 
57.2 
35.8 
40.0 
61.9 
41.7 
34.4 
43.7 
28.4 
45.7 
39.5 
29.9 


43. 

48. 

35, 

71. 

31. 

46.1 

40.4 

32.7 

38.0 

32.5 


,7 
1 

,2 
.2 
.3 


10.7 
14.1 
IB  2 
15.4 
24  0 


11  1 
13.9 
15.1 

12.8 
11.7 
13  4 
11.9 

13.5 
17.0 
16.8 
23.1 
20.1 


27.2 
26.2 
21.7 
28.7 
29.1 
12.8 
17.9 
23  0 
17.3 


14.8 
13.4 
10.3 
15.7 


9.3 

8.3 

8.3 

9.8 

10.2 

10.6 

14.6 

6.3 

8.2 

15.1 

10.9 

8.1 

11.4 

7.2 

10. 

10. 

7. 


.7 
2 
4 


10.0 


13 

9 

20 

8 

10.0 
9.8 
6.8 
8.4 

10.3 


10.6 
33  2 
37  0 
28.5 
21.0 


31.8 
43  4 

14.5 


31 
19 
17, 
25 

23 

12 

3 

9 


9 
4 
4 

7 

5 

6 
2 
0 


2.8 


22.8 
40  4 
18.8 
36.5 
24.5 
454 
32.5 
42.1 
33.1 


1.1 
10.2 
33.8 
18.4 


.8 

.2 
1.1 

.6 
6.3 

.2 
7.2 

.3 

.2 
4.4 
3.9 

.4 
3.5 
1.5 

.3 
4.3 
2.1 

.3 
8.1 
4.8 
3.8 
2.9 
1.0 
1.1 

.2 
1.1 
3.0 


Carbo-  i 

HY- 
DRATES 


Ash 


Poop 
Vun 


Percent.  Per  Cent.  Caloni 


5.0 


.4 
3.3 

'.8 


.6      , 

M 

4  1 

UB 

56 

W 

60 

14N 

S.8 

139 

.7 

1S9I 

.7 

aR 

.8 

05 

.6 

ISK 

.7 

USB 

.7 

m 

.7 

130 

.7 

uc 

.9 

M5 

1.3 

491 

1.7 

m 

1.2 

m 

4.2 

14M 

7.3 

2175 

3.6 

UB 

4.2 

'     2U5 

7.2 

ISS 

2.3 

2m 

3.4 

IW 

7.0 

229 

3.2 

im 

.8 

325 

.8 

m 

.6 

lOI 

.8 

im 

.5 

2Q5 

.6 

Mi 

.5 

211 

.7 

m 

.6 

46 

.8 

m 

.8 

s» 

.6 

m 

.6 

m 

.9 

40 

.9 

379 

.5 

179 

.7 

981 

.4 

1S5 

.6 

2» 

.5 

371 

.6 

•  23 

.7      . 

m 

.8 

sm 

.7 

375 

1.5 

60» 

.5 

285 

1.0 

29 

.6 

SO 

.4 

135 

.6 

211 

.7 

S2S 
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Composition  of  Foods. — Continued. 


Rbfusb 


FOOD  MATERIALS 


Watbr  Protein  ;   Fat 


Oarbo- 

HY- 

DRATES 


Ash 


Food 
Valub 

Per 
Pound 


1 

Per  Cent 

sz'.i 

61.7 
46.7 

•  ■  •      •  • 

•      •  • 

•  •  •  •  ■ 

•  •.... 

•  •  •  •  • 

•  •  •  •  •  • 

■  «■••• 

■ 

•  »  •  .  • 



•  •■■■• 



1 

1 

"i'.'s 

Per  Cent. 

80  8 
36.7 

30  7 
44.9 
88.3  . 
80.3 
73.5 

•      •  •  •  • 

87.1 
90  5 
91.0 
30.5 
74.0 

31  6 
28.6 
55.2 
35.6 
37.1 
35.2 
60.2 
20  7 
42.1 

SO.O 
23.0 
39.3 
31  4 
33.7 
38.2 
45.7 

13.6 
^7.7 
56.8 





9.3 

13.8 
12.1 
11.8 
11.4 
12.5 
11.6 
12.5 
12,3 
10.8 
10.5 
10.8 
9.7 

11.9 
10.8 
14.3 
12.9 
10.2 
11.9 
4.3 

Per  Cent. 

10.6 

7.9 

5.9 

4.6 

6.1 
14.8 
14.9 

"3.3" 
3.4 
3.0 
8.2 
2.5 

28.6 

29  6 
15.4 
28.2 
26.9 

5.2    • 
37  1 
15  9 

30  1 
23.0 
18.7 
29.9 
22.6 
27.6 
26.0 
25.4 

.      31.5 

84.2 
1       6.7 
4.0 


■'i.'s' 

7.9 
14.2 
13.7 
13.9 
11.3 
11.8 
10.4 
10.7 
10.1 
11.9 
11.7 
11.1 

10.5 

9.3 

6.1 

8.9 

7.3 

8.2 
10.7 

Per  Cent. 

1.1 
.9 

i 

1.4 

.1 

10.6 

82.4 

4.0 

.3 

.5 

7.1 

18.5 

36.2 
38  3 
21  7 
32.0 
31  6 
58.0 
17  7 
21.0 
52.7 
29.4 
;      27.4 
38.9 
29.5 
34.9 
34.2 
29.5 
16.4 

.1 

1.4 

6.1 

,     100.0 

100.0 

100.0 

82.7 

1.4 
1.9 
2.2 
2.6 
11.1 
1  1 
1.0 
1.1 
1.2 
1.7 
1.6 
1.4 

2.2 
1.0 
1.0 
2.2 
4.1 
.6 
5.0 

Per  Cent. 

5.2 
.6 

d 

3.3 
3.4 

"5.0' 

5  1 

4.8 

52.3 

4.5 

"j 

•  «  •      • 

2.2 

"i'.'i 
1.3 
1.4 
1  5 
2.6 
1.8 
1.3 
2.3 
3.6 
2.2 

'60.2' 
31.3 





76.4 
70.6 
70.3 
70.8 
74.6 
75.0 
75.6 
75.4 
74.3 
74.5 
72.9 
77.6 

72.8 
77.6 
77.2 
75.1 
66.7 
78.9 
78.7 

Per  Cent 

2.3 

1.5 

.8 
1.0 

.9   • 
1.4 
1.0 

"'.7' 
•  .7 
.7 
1.9 

.5 

3.4 

3.5 

7.0 

4.2 

4.4 

3.2 
10.0 

1.5 

5  2 

5.1 

2.4 

5.6 

6.8 

4.8 

3.8 
33.3 

4.2 

2.1 
4.0 
1.8 

"6:7' 

.5 
1.2 
2.0 
1.3 

.5 

.5 

.5 

.5 
3.6 
1.4 
3.0 

.2 

2.6      1 
1.3 
1.4 
.9 
1.2 

Calori< 

Shellfish,  etc. 

Clams,  round 

Crabs,  hard     

340 

195 

Lobster    

Mussels 

Oysters 

Scallops      

Enrs.  hen's 

Dairy  Products,  etc. 

Butter 

Whole  milk 

Skim  milk 

145 
150 
235 
345 
725 

4750 
325 
170 

Buttermilk 

Condensed  mUk 

Cream 

165 

1425 

910 

Crbbsb 

American,  pale 

2060 

American,  red 

Bondis 

Cheddar   

2165 
1215 
1875 

Cheshire    

Crown  Brand 

1835 
2585 

Dutch 

Brie     

Imitation  Old  English    .... 

Llmbunrer 

Neufchatel 

Pineapple     

1435 
1210 
2385 
1675 
1530 
2245 

Roquefort 

Swiss 

Whole  milk 

170O 
2010* 
196S 

Partly  skimmed 

178S 

Skim  milk 

1320 

JfiaCBLLANBODS 

Gelatin 

1 

1570 

Mincemeat,  commercial 

Mincemeat,  home-made 

TaUow.  refined 

Lard .  refined 

1305 

915 

4220 

4200 

Cottolene 

4200 

Oleomargarine 

3515 

Vboetablb   Food— Wheat 
Flour.  Mbals.  etc. 
California  fine  flour 

t^%/aw 

1625 

Entire  wheat            

1660 

Graham                    

1655 

Low  grade                

1685 

Roller  process    '*     

1645 

Spring  wheat            

1660 

Winter  wheat    '•     

1640 

UncUssified       '*     

1650 

Prepared                    

Crushed  wheat 

1620 
1680 

Macaroni  and  vermicelli 

White  wheat  farina 

1640 
1710 

Otbbr  Flours.  Meals,  etc. 
Barley  meal 

1640 

Bariey.  pearled 

1660 

Buckwheat  flour 

1590 

Commeal.  bolted 

1655 

unbolted 

Com.  hominy 

Corn.  pop.  popped 

1550 
1645 
1875 
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Composition  of  Foods. — Continued, 


I 


Refuse  i  Water  ,  Protein       Pat 


POOD  MATERIALS 


Carbo- 
hy- 
drates 


Ash 


Fdt-s 

Vun 

Pu 

Pool 


Per  Cent.  Per  Cent.  Per  Cent.  Per  Cent.  Per  Cent.  Per  Cem.  Cakoi 

I  '  '  I 


Other  Flours,  Meals,  etc. 

(etntlnutJ). 

Oatmeal 

Oats,  rolled 

Rice 

Rice,  boiled 

Rice,  flour 

Rye  meal  or  flour 

Bread.  Crackers  or 

Pastry  I 

Bread,  white 

Bread,  brown  ^ 

Corn,  Johnny  cake 

Cassava 

Gluten 

Graham 

Rye 

Rye  and  wheat 

Rolls,  milk 

**      water 

**      wheat,  white 

Biscuit 

Buns,  cinnamon 

**      hot  cross 

"      sufifar 

Cake,  baker's 

••     coffee 

••     cup 

•*     drop 

••      frosted 

"     fruit 

"      ipinfferbread 

marble 

**     sponsre 

Crackers,  Boston 

butter 

"         cream  or  milk 

"         srraham 

oatmeal    

*'         oyster 

pilot  bread 

soda. 

Doufifhuuts 

Jumbles 

Pie.  apple 

"     cream 

**    lemon 

"     mince 

*'     squash 

Puddintr.  tapioca 

Wafers,  vanilla 

Sugars 

Honey,  strained 

Molasses    

Sutrar.  firranulated 

maple 

Syrup.      "        

Starch Ks 

Tapioca 

Starch 

Veoktablks 

Artichokes 

Asparatrus 

Beans,  dried 

lima   


7.2 

1 

1S.6 

7.3 

,      68.0 

1.9 

Ui 

7.2 

16.9 

7.2 

66.8 

1.9 

m 

12.4 

7.8 

.4 

79.0 

.4 

» 

52.7 

.     5.0 

.1 

41.9 

.3 

n 

9.1 

9.1 

7.4 

65.9 

8.5 

ns 

12.7 

7.1 

.9 

78.5 

.8 

n 

35.4 

9.5 

1.2 

52.8 

1.1 

m 

4U.0 

5.0 

2.4 

50.7 

1.9 

us 

38.0 

8.5 

2.7 

47.3 

3.5 

.  u* 

10.5 

9.1 

.3 

79.0 

1.1 

»   ' 

35.7 

•  11.1 

2.4 

47.6 

2.2 

>     UM     1 

32.3 

8.5 

1.8 

55.9 

1.5 

12R 

31.8 

10.1 

.7 

55.9 

1.5 

.     125 

35.3 

11.9 

.3 

■      51.5 

1.0 

in 

26.7 

8.5 

9.6 

.      54.4 

1          .8 

155 

32.6 

9.1 

3.0 

,      54.1 

1.2 

■     13i 

23.3 

10.2 

5.2 

60.4 

.9 

US 

22.9 

9.3 

13.7 

,      52.6 

1.5 

1731 

23.6 

9.4 

7.2 

'      59.1 

.7 

1571 

36.7 

7.9 

4.8 

'      59.7 

.9 

UTS 

30.1 

8.0 

8.1 

1      51.9 

1.0 

1495 

23.3 

4.6 

5.9 

1      60.5 

.7 

14« 

30.1 

8.6 

6.6 

53.9 
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THE  DIET. 
CoMFOsrTioN  or  Foods. — Continued. 
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Composition  of  Foods. — Concluded, 


• 

Cakbo- 

Pood 
Value 

Refuse     Water 

Protein 

Pat 

hy- 

Ash 

Per 

POOD  MATERIALS 

Per  Cent.  Per  Cent. 

1 

Per  Cent. 

Per  Cent. 

drates  , 

1 

Percent 

PotJMD 

Per  Cent. 

1 

Calories 

Fruit.  Berries,  etc..  Fresh 

{fHtimued). 

' 

Pineapples 

89.3 

.4 

.3 

9.7 

.3 

200 

Plums 

78.4 

1.0 

20.1 

.5 

390 

Prunes 

80.2 

.8 

18.5 

.5 

360 

Raspberries 

•      85.8 

1.0 

12.6 

.6 

2S5 

Strawberries 

9). 9 

1.0 

.7 

6.8 

.6 
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Watermelons    

92.9 

.3 

.1 

6.5 

.2 

130 

Whortleberries 

82.4 

.7 

3.0 

13.5 

.4 

390 

Fruit,  Dried 

Apples 

35.2 

1.4 

3.0 

57.6 

1.8 

122S 

Apricots 

,      32.4 

2.9 

63.3 

1.4 

1230 

Currants 

'      27.9 

1.2 

3.6 

65.7 

2.2 

1370 

Dates 

20.8 

2.2 

5.1 

70.4 

1.5 

1S65 
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22.5 

5.1 

70.0 

2.4 
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2.9 

.6 
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12 
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4.7 
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4  1 

1635 
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42.4 

.3 

2.4 
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.5 
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2.1 
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.7 

1150 
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.6 

./ 
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.4 
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.4 

J 
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1      36.4 

.3 
.7 
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5.8 
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44.9 
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1.7 
2.7 

1300 

Chestnuts,  dried 

1940 

Cocoanut 

3.5 

6.3 

57.4 

31.5 

1.3 

3125 

Peanuts 

1        9.2 

25.8 

38.6 

34.4 

2.0 

2500 
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1 

1 

Chocolate 

1      10.3 

12.5 

47.1 

26.8 

3.3 

2720 

Cocoa  

4.6 

:             1 

21.6 

28.9 

1 

37.7 

7.2 

2320 

AMOUNTS  AND  CHARACTER  OF  FOODS  IN 
DIGESTIVE  DISORDERS. 

In  the  matter  of  the  feeding  for  an  ill  person  and  the  construction 
of  a  diet,  we  must  take  into  consideration  the  increasing,  lowering,  or 
maintenance  of  his  nutrition,  supplying  enough  calories  to  the  body  to 
maintain  his  power  of  energy,  and  at  the  same  time  change  the  charac- 
ter and  amounts  of  foods  so  as  to  properly  meet  the  digestive  powers, 
however  disturbed  they  may  be.  Many  times,  when  the  general  body  is 
below  the  proper  standard  of  nutrition  or  when  other  definite  indications 
exist  for  specific  food*  elements,  for  the  time  being  at  least,  it  would  be 
wisest  to  disregard  the  changed  condition  of  gastric  digestion  and  keep 
one's  attention  generally  on  the  nutrition  of  the  body  as  a  whole! 
Often  many  of  the  local  conditions  will  make  substantial  improvement 
under  this  application.  On  the  other  hand,  it  must  ever  be  remem- 
bered that  IcHTal  conditions  may  exist  in  the  digestive  tract,  which, 
absolutely  disregarded  will  result  in  little  or  no  general  improvement 
(because  the  foods  are  not  fully  or  are  improperly  digested),  and  that 
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the  lcx:al  condition  would  be  rendered  subjectively  worse  by  the  ac- 
cumulation of  undigested  foods  from  which  added  general  as  well  as 
local  harm  may  result.  As  examples  of  this  may  be  mentioned  the 
errors  of  gastric  and  small  intestinal  digestion  causing  low  amounts 
of  secretions  in  these  organs  (such  as  organic  disease  of  the  glandula- 
ture  of  the  stomach,  pancreas,  and  small  intestine),  where  there  is 
abundant  toxogenic  decomposition  of  the  proteins  and  fats  due  to 
bacteria  in  the  canal,  or  where  the  albumin  loss  of  the  whole  food  is 
constantly  great.  In  the  construction  of  the  diet  to  meet  abnormal 
conditions  in  the  alimentary  canal,  the  note  must  be  sounded  that 
should  a  mistake  be  made  it  might  better  be  made  on  the  side  of  too 
much  food  rather  than  being  too  strict  in  the  curtailing  of  it.  Atten- 
tion is  again  drawn  to  the  facts  that  the  proteins  may  be  markedly 
decreased  and  the  quota  of  circulating  proteins  be  maintained  by  the 
carbohydrates,  and  that  these,  under  conditions  of  good  starch  diges- 
tion, can  be  considerably  increased  without  causing  local  distress;  and 
further,  that  the  entire  canal  is  compensatory  in  its  digestive  power  to 
all  distinct  food  substances. 

When  the  gastric  digestion  is  slow  (the  primary  atonies,  pyloro- 
spasm,  nervous  hypomotility,  chronic  gastritis,  pyloric  stenosis),  it  is 
of  service  to  select  such  foods  as  make  but  small  demands  upon  the 
stomach  and  which  pass  out  quickly.  By  doing  this,  we  serve  to  pre- 
vent the  degree  of  subjective  distress,  control  the  dangers  of  gastric 
fermentation,  and  assist  generally  toward  better  systemic  nutrition. 
Of  assistance  here,  is  the  following  table,  quoted  from  Penzoldt,  of 
the  time  in  which  definite  quantities  of  the  various  foods  leave  the  stomach 
in  health.  As  all  fluids  pass  through  the  stomach  rather  quickly  they 
have  not  been  included. 

From  one  to  two  hours: — 

100    to    200  Gm.  milk,  boiled. 
200  Gm.  meat  broth  (no  addition). 
100     "     eggs,  soft. 
200     "     beer. 

From  two  to  three  hours: — 
200  Gm.  cocoa  with  milk. 


200     " 

light  wines. 

400     " 

beer. 

300    to 

500  Gm.  milk,  boiled. 

100  Gm. 

eggs  in  any  style. 

100     " 

beef  sausage,  raw. 

250     " 

calf's  brain,  boiled. 

200     " 

fish  boiled. 

75     " 

oysters. 

150     " 

cauliflower,  boiled. 

150     " 

potatoes,  boiled  or  mashed. 

70     " 

light  bread,  fresh  or  stale. 

50    to 

70  Gm.  of  biscuits,  zwieback  or  crackers. 
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From  three  to  four  hours: — 

230  Gm.  spring  chicken,  partridge  or  squab  boiled. 

190  "  spring  chicken,  partridge  or  squab  broiled. 

250  "  beef,  raw  or  cooked. 

160  "  ham,  boiled. 

100  "  roast  veal. 

100  "  beefsteak,  raw-scraped,  chopped. 

100  "  roast  beef. 

200  "  fish,  boiled. 

150  **  breads,  biscuits,  cereals,  vegetables,  and  fruits. 

Front  four  to  five  hours: — 

210  Gm.  squab,  broiled. 

250  "  fillet  beef,  beefsteak,  broiled. 

250  "  beef's  tongue. 

250  "  ham,  broiled. 

250  "  goose,  roasted. 

280  "  duck,  roasted. 

150  "  lentils,  puree. 

200  "  peas,  pur^e. 

150  "  string  beans,  boiled. 

The  above  list  does  not  include  many  of  the  foods  ordinarily  used, 
but  is  quite  representative  of  food  classes,  and  from  these,  their  amounts, 
the  estimation  of  total  elements,  and  the  comparison  of  those  which  are 
not  included  fair  general  calculations  of  all  can  be  made  to  indicate 
the  degree  of  retardation.  Selection  from  a  more  ample  list  is  oftoi 
necessary  in  those  who  have  idiosyncrasies  to  certain  foods,  or  because 
some  might  favorably  affect  constipation,  diarrhea,  types  of  enteric  dis- 
turbances, etc. 

In  the  pyloric  stenoses,  a  liquid  or  semifluid  diet  is  essential, 
because  of  the  difficulty  of  the  more  solid  foods  in  passing  through  the 
narrowed  exit.  In  the  benign  stenoses,  where  the  gastric  secretion  is 
good,  more  solid  foods  (meats,  fish,  bread,  purees)  or  those  containing 
more  protein  can  safely  be  employed,  providing  they  are  taken  in  small 
particles.  When  the  secretion  is  low  or  absent,  the  fluid  diet  is  best 
or  the  use  of  the  more  solid  substances  finely  ground  or  powdered.  To 
assist  the  emptying  of  the  stomach  in  pyloric  stenoses  and  to  minimize 
the  degree  of  fermentation,  frequent  feedings  of  small  amounts,  the 
rather  free  use  of  water,  and  lying  on  the  right  side  or  back  assist  in  the 
emptying  of  the  stomach. 

As  with  the  pyloric  stenoses,  atonies,  and  pylorospasms — where  we 
feed  fluids  in  small  quantities  frequently  to  meet  the  dynamic  deficiency 
or  embarrassment — when  the  gastric  mucosa  is  irritated  (hyperes- 
thesia, gastralgia,  post-ulcer  irritations),  or  to  save  the  degree  of  irrita- 
tion from  the  presence  of  foods,  or  to  avoid  the  dangers  of  prolonged 
gastric  digestion  (ulcer,  erosions,  gastrorrhagia),  the  fluid  diet  should  be 
the  first  one  installed.  But  in  these  last-mentioned  conditions,  frequent 
feeding  need  not  be  resorted  to,  because  these  stomachs  usually  empty 


FOODS   IN    DIGESTIVE   DISORDERS.  297 

themselves  well,  and  frequent  feeding  may  cause  local  irritation,  whether 
the  diet  be  fluid  or  not. 

Opinion  is  still  divided  on  the  wisest  plan  of  diet  for  the  cases  of 
oversecretion  of  gastric  juice.  Where  the  acid  is  high  (hyperchlor- 
hydria,  acute  ulcer,  gastritis  acida),  the  opinions  range  from  a  high 
protein  diet  to  bind  the  acid  on  the  one  hand,  and  a  carbohydrate  to 
eventually  control  its  formation  on  the  other.  The  question-  will  not 
be  definitely  settled  by  the  type  of  controversy  that  rages,  because 
different  cases  cannot  be  figured  by  statistics  on  the  simple  question 
of  acid  alone.  The  entire  subject  is  too  complex  for  that.  We  must 
also  take  into  consideration  the"  amounts  of  mucus  and  the  enzymotic 
power  present  in  the  gastric  juice,  the  factor  of  the  general  systemic 
condition,  and  the  facts  pertaining  to  the  healing  of  gastric  or  duodenal 
ulcers,  etc. 

Where  the  acid  is  higher  than  the  amount  of  enzymes,  as  I  have 
often  observed,  even  in  gastritis  acida,  the  employment  of  a  high  pro- 
tein diet  (meats)  is  worthy  of  attention,  and  is  commonly  followed  by 
benefit  to  the  patient.  But  care  must  be  exercised  that  in  our  efforts 
to  bind  all  of  the  extra  acid  we  do  not  cause  the  stomach  to  develop 
more  coaptation  secretion  of  HCl  and  cause  the  condition  to  become 
substantially  worse.  In  planning  the  diet  to  utilize  all  of  the  acid,  the 
more  abundant  use  of  the  vegetable  proteins  is  best,  although  the  animal 
proteins  should  form  the  mainstay  up  to  just  short  of  the  enzymotic 
content. 

Beyond  this  point  the  animal  proteins  are  much  more  irritating  to 
these  stomachs  than  the  leguminous  vegetables.  But  when  the  secretion 
of  the  stomach  is  low  in  mucus,  and  the  acid  content  deficient,  a  diet 
of  the  mixed  variety,  but  somewhat  more  plentiful  in  the  vegetable 
proteins,  gives  the  best  results  in  the  long  run.  Another  plan,  and  the 
one  I  have  had  the  most  success  with  in  a  general  way  in  high  acid- 
enzymotic  secretions,  is  to  use  all  of  the  food  constituents,  but  to  give  them 
in  fluid  and  semifluid  form,  so  as  to  keep  down  the  element  of  mechanical 
stimulation  and  irritation.  For  this,  a  diet  of  well-boiled  cereals,  milk 
and  fresh  cream,  butter,  breads  and  rolls,  eggs  and  simple  cake,  answers 
admirably. 

With  the  uncomplicated  hyperchlorhydrias  it  is  of  practical  value 
to  observe  whether  the  increased  acid  is  due  to  just  an  acute  nervous 
exacerbation,  such  as  is  commonly  seen  in  neurotics  of  middle  age,  or  if 
it  is  a  well-established  high  and  continuously  present  acidity.  In  the 
first,  a  high  protein  diet  to  bind  the  excess  of  free  acid  for  a  few  days 
answers  well.  But  in  the  more  chronic  cases,  hyperchlorhydria  chronica, 
whether  accompanied  by  irregular  secretion   (gastrosuccorrhea)  or  not. 
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a  continued  high  protein  diet  prolongs  the  condition.  In  the  beginning 
of  the  treatment  in  these  chronic  cases,  to  relieve  the  local  distress  this 
binding  feeding  is  often  of  service.  But  it  has  been  the  author's  obscn-a- 
tion  that  in  the  course  of  time  the  natural  adaptability  of  the  stomach 
causes  it  to  digest  the  increased  proteins,  and  the  tendency  is  for  the 
secretion  to  become  permanently  higher.  To  put  these  patients  on  a 
heavy  vegetable  diet  in  the  beginning  is  also  unwise,  because  in  such  a 
stomach  the  conversion  of  the  total  starches  is  low,  even  when  much 
ptyalin  had  been  incorporated  with  the  food.  It  is  sometimes  best  to 
begin  high  with  the  proteins,  and  then  gradually  curtail  their  quantities 
and  supplant  the  shortage  with  carbohydrates.  It  is  a  system  of  working 
the  secretion  down,  and  it  brings  about  the  best  permanent  results.  The 
fats  are  well  borne  in  these  cases  of  hyperacidity,  and  act  as  mechanical 
sedatives,  or  inhibit  the  secretion  of  the  hydrochloric  acid. 

In  acute  ulcus  ventricuH,  each  case  must  be  figured  upon  the 
conditions  of  secretion  that  accompany  it.  In  most  of  these  cases,  in 
the  young  and  middle  aged  particularly,  the  acidity  is  high,  and  an 
ulcer  is  too  bona  fide  and  serious  a  condition  to  trifle  with  on  points  of 
dieting.  All  mechanical,  chemical,  and  thermic  irritations  must  be 
rigidly  excluded ;  so  it  is  best  to  keep  the  diet  fluid,  bland,  and  not  too 
hot  or  too  cold.  This  is  more  easily  brought  about  by  the  use  of  a  milk 
and  egg  diet.  To  these  later  may  be  added  the  vegetables  in  the  form  of 
purees,  but  meat  and  other  solid  foods  had  best  be  left  out  altogether 
until  very  late  in  the  course  of  the  treatment. 

In  the  cases  of  deficient  gastric  secretion  (hypochlorhydria,  gas- 
tritis— particularly  atrophic,  and  achylia  gastrica)  it  is  desirable  to  con- 
trol the  amounts  of  total  proteins,  and  sustain  nutrition  more  by 
carbohydrates  and  fats.  Meats  should  not  be  excluded  altogether, 
because  the  intestines  can  take  charge  of  them  if  they  arc  properly 
selected  and  finely  cut.  The  vegetables  in  soft  forms  and  the  fats  in 
good  division  are  well  borne  by  these  stomachs. 

In  the  sensory  disturbances  of  the  stomach,  much  depends  upon 
whether  they  are  primary  in  the  stomach,  or  secondary  to  general 
neurotic  conditions.  In  the  primary  type  (such  as  gastralgias,  hyper- 
esthesia) foods  and  drink  as  free  from  thermic  and  mechanical  irrita- 
tion as  possible,  should  be  employed ;  usually  a  carefully  selected  soft 
mixed  diet  serves  well  in  these  cases.  Where  the  condition  is  sec- 
ondary (neurasthenia  gastrica,  crises  of  locomotor  ataxia,  reflexes  from 
diseases  of  other  organs)  the  same  rule  holds  good  in  pronounced 
cases,  although  the  general  system  must  be  looked  upon  as  in  a  state 
of  disturbed  nutrition,  and  the  diet  soon  maintained  at  a  higher  level 
to  meet  the  requirement. 
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It  is  important  that  all  foods  be  properly  masticated  before  swal- 
lowing. This  holds  true  particularly  in  the  neurotic  disturbances  of 
the  stomach.  It  is  plain  that  in  disturbed  states  of  gastric  secretion, 
large  masses  of  food  in  the  stomach  not  only  increase  the  local  dis- 
tress but  often  lead  to  a  serious  protein  loss  through  the  bowels. 
When  the  gastric  acidity  is  low,  even  when  the  pro-enzymes  are  pres- 
ent in  sufficient  quantities,  thorough  chewing  is  of  much  value  to  add 
the  full  amylolytic  power  of  the  saliva  and  render  the  chyme  finer  so 
that  it  can  be  more  readily  changed  by  the  low  acid  content. 

Important  also,  is  the  changing  of  the  character  of  foods  to  meet 
the  added  catarrhal  states  due  to  wann  weather.  This  also  holds  true  in 
the  summer  intestinal  conditions,  such  as  in  the  acute  and  subacute  intes- 
tinal diarrheas,  and  in  the  infective  conditions  of  the  gut. 

In  cases  where  vomiting,  pain  and  immediate  distress  after  inges- 
tion are  prominent  features,  changes  in  the  character,  temperature,  and 
quantities  of  foods  become  essential. 

All  of  the  subject  of  special  dieting  is  entered  into  with  more 
detail  in  connection  with  the  treatment  of  the  various  conditions.  The 
above  is  intended  only  as  a  rough  general  draft  on  the  subject.  It 
can  be  truly  stated  that  more  mistakes  are  made  in  dieting  gastro- 
enteric cases  than  good  work  done.  As  case  after  case  comes  to  us, 
how  often  do  we  see  patients  of  low  nutrition,  debilitated  and  anemic, 
in  the  production  of  which  it  is  most  suggestive  that  long  processes  of 
useless  dieting  have  had  strongly  to  do,  and,  on  the  other  hand,  we  see 
cases  in  which  a  liberal  license  in  the  selection  of  foods  has  prevented 
recovery.  The  principles  of  dieting  are  not  difficult  to  understand, 
and  most  patients  are  willing  to  apply  and  persist  in  following  them, 
particularly  when  they  are  being  benefited. 

In  the  construction  of  a  diet  for  a  patient,  we  should  take  into 

consideration  the  general  condition  and  the  character  of  life  that  the 

person  lives  (active,  physically  or  mentally,  sedentary  and  so  on)  ;  the 

nature  and  extent  of  the  abnormal  gastro-enterological  condition  present ; 

then  the  foods  that  should  be  digested  with  the  best  results,  and  lastly 

how  and  when  they  should  be  taken.     To  meet  these  indications,  we 

have  ample  lists  of  the  different  foods  and  their  caloric  values  in  the 

various  quantities  to  select  from.    All  diet  lists  should  be  constructed  in 

this  definite  way,  for  it  is  always  wisest  to  decree  to  the  patient  what  foods 

and  amounts  he  should  partake  of,  rather  than  the  uncertain  place  of 

general  and  indefinite  direction,  or  of  the  still  p(X)rer  one  of  giving  a  list 

of  the  "must  not  takes"  in  all  cases. 
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restaurants,  often  induce  the  ingestion  of  more  food  than  would  be 
possible  at  home. 

In  the  selection  of  foods,  only  the  best  qualities  should  be  used— 
for  those  in  health  as  well  as  the  ill.  Care  should  be  exercised  also  that 
during  the  cooking  process  the  utensils  be  covered  with  lids.  G)pper 
vessels  should  always  be  properly  tinned,  and  earthen  or  porcelain 
ware  pots  should  be  preferred  to  all  others.  Most  cooked  foods  should 
not  be  permitted  to  stand  and  again  served  at  long  intervals  afterward; 
chemical  changes  are  liable  to  take  place  which  may  lead  to  nausea  and 
even  to  their  ejection  from  the  stomach  by  vomiting  or  from  the  intestines 
by  a  diarrhea.  It  is  best  to  discard  that  which  is  not  used,  and  keep 
the  fresh  foods  on  ice  until  utilized.  Naturally,  all  pots  should  be 
scrupulously  cleaned  after  use.  Furthermore,  food  and  drink  should  not 
be  taken  too  hot  or  too  cold.  The  use  of  salt  is  of  course  essential,  but 
the  employment  of  too  much  spicing  is  injurious — jaded  palates  can  be 
appealed  to  without  these  by  simply  changing  the  nature  of  foods  or 
employing  other  ways  of  cooking  them.  The  use  of  citron,  pomegranate, 
orange  or  lemon  skins  is  also  injudicious.  The  table  should  be  set  attrac- 
tively, and  the  use  of  good  dishes,  table  plate,  flowers,  attractive  ways 
of  serving,  etc.,  are  worthy  of  consideration,  for  one  feeds  with  the  eyes 
quite  as  much  as  with  the  mouth.  Likewise,  good  friends  and  con- 
vivial company  at  the  table  betters  the  mental  state  and  reflexly  assists 
digestion.    Grief  robs  us  of  our  appetite  and  disturbs  digestion. 

During  the  first  stage  of  active  secretion  of  gastric  juice  after  the 
meal,  when  the  blood  in  large  quantities  is  circulating  within  the  walls 
of  the  stomach,  it  is  best  to  rest  or  at  least  not  engage  in  any  active 
work.  Care  should  also  be  taken  not  to  bathe  too  soon  before  or  after 
meals — one  hour  before  and  three  hours  afterward  are  safe  intervals. 
Sleeping  immediately  after  meals  also  partially  arrests  digestion. 

The  feeding  of  those  acutely  ill  is  a  matter  of  vital  importance, 
for  the  life  of  a  patient  often  depends  upon  the  degree  of  nutrition  that 
can  be  maintained  during  the  acute  stage,  and  on  the  recovery  of 
strength  during  convalescence.  When  the  fever  is  high,  the  body  is 
losing  weight  rapidly,  and  the  products  of  combustion,  urea,  carbonic 
acid,  and  water,  are  excreted  in  larger  amounts.  To  replace  these  in 
acute  illness  we  are  at  a  disadvantage,  because  of  the  anorexia,  poor 
assimilative  power,  and  diminution  in  the  quantities  and  efficiency  of 
saliva,  gastric  and  pancreatic  juices  and  bile.  Likewise,  the  stomach 
is  sensitive  and  the  general  nervous  system  easily  disturbed.  Here,  of 
course,  the  fluid  foods,  possibly  in  smaller  quantities,  are  a  boon  to 
nutrition,  and  for  this  a  good  nurse  is  essential  to  prepare  and  admin- 
ister  them.     When    on    a    milk    diet,    the    stools    should    be    carefuJlv 
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watched  for  undigested  curds ;  when  these  are  present,  peptonization 
or  the  use  of  diluents  should  be  employed.  Every  careful  observer 
has  noticed  that  many  patients  are  starved  during  acute  illnesses 
by  neglect  or  indifference  to  dietetic  measures.  The  increase  in  body 
temperatures  is  less  responsible  for  the  loss  of  weight  and  strength 
than  is  the  patient's  inability  to  receive  and  digest  the  foods;  therefore 
special  and  carefully  prepared  foods  should  be  employed.  Remissions 
of  temperature  should  be  taken  advantage  of,  and  the  patient's  feeding 
pushed  at  these  times.  During  convalesence,  an  artful  nurse  can  do  more 
with  skillfully  prepared  and  artistically  served  foods  to  restore  the 
patient  than  a  physician  can  with  tonics. 

ARTIFICIAL  FOODS. 

By  the  term  artificial  foods  is  meant  the  proprietary  or  patented 
stuffs  that  are  used  for  the  feeding  of  the  sick  or  under-nourished. 
They  comprise  collectively  much  too  wide  a  range  of  different  prepara- 
tions, and  their  importance  is  not  of  enough  value  to  enter  into  them 
in  any  detail.  They  are  intended  for  use  by  those  who  are  seriously 
ill  and  not  able  to  partake  of  the  more  substantial  regular  foods ;  in 
cases  of  irritable  stomachs,  vomiting,  etc. ;  as  a  way  of  giving  proteins, 
carbohydrates,  and  fats  in  a  more  readily  digested  and  assimilable 
form,  such  as  in  cases  of  lowered  gastric  digestion;  and  as  a  supple- 
mental feeding  for  the  under-nourished. 

In  the  peptone  or,  better,  the  albumose  preparations,  the  proteins 
of  various  kinds  (casein,  beef,  etc.)  have  been  acted  upon  artificially 
by  the  enzymes  pepsin,  papain,  pancreatin,  bromalin-pineapple  and  by 
the  use  of  superheated  steam.  Among  the  most  prominent  of  these  may 
be  mentioned  Mosquera's  Beef  Powder,  Sanatogen,  Tropon,  Somatose, 
Mulford's  Predigested  Beef,  Liquid  Peptonoids  (a  complex  mixture), 
Leube-Rosenthal's  Meat  Solution,  and  Valentine's  Meat  Juice.  Of 
these  Sanatogen  and  Tropon  contain  the  largest  percentage  of  albu- 
min among  the  powders.  Most  of  the  liquid  preparations  contain 
alcohol  in  varying  amounts,  some  of  them  as  high  as  30  per  cent.  It 
is  obvious  that  the  presence  of  alcohol  in  these  large  quantities  vastly 
increases  the  caloric  values  of  the  preparations,  but  this  increase  is 
brought  about  in  a  most  undesirable  way  and  should  not  be  employed 
in  reckoning  the  value  of  the  preparations  as  nutriments.  If  any  are 
used,  it  is  best  to  employ  the  powdered  forms,  because  they  contain  a 
known  quantity  of  albumose,  and  thus  their  value  can  be  computed  more 
accurately  than  the  liquid  varieties. 

The  carbohydrate  preparations  are  mostly  flour,  starch,  or  sugar 
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preparations,  some  containing  soluble  leguminose.  Others  again,  arc 
milk  powders  in  varying  amounts.  Some  fat  preparations  have  been 
introduced,  but  excepting  the  oil  and  egg  emulsions  they  have  met  with 
only  scant  attention. 

Taking  them  all  as  a  class,  it  may  be  said  that  they  are  but  poor 
substitutes  for  foods  themselves.  The  time  will  nevtfr  arrive  when 
multutn  in  parvo  feeding  will  sustain  a  human  being  in  health,  or  be  a 
food  substitute  for  nourishing  the  sick.  Their  use  is  a  starvation  diet  at 
the  best.  At  the  present  time  enough  attention  to  the  details  of  dietetics 
is  not  given  in  our  medical  schools,  and  a  lack  of  knowledge  has  per- 
mitted the  medical  profession  to  place  too  much  reliance  upon  these 
medicinal  food  substitutes. 

The  Council  of  Pharmacy  and  Chemistry  of  the  American  Medical 
Association  have  done  praiseworthy  work  in  inveistigating  the  nutri- 
tive value  of  a  number  of  these  predigested  foods,  and  the  results,  as 
published  in  The  Journal  of  the  American  Medical  Association,  May 
11,  1907,  are  w^orthy  of  quotation: — 

"In  order  to  get  a  fair  conception  of  the  actual  value  of  these 
various  preparations,  it  is  desirable  to  make  some  comparison  which 
can  be  readily  understood  by  every  physician.  The  amount  of  good 
milk  necessary  each  twenty-four  hours  to  sustain  the  vitality  of  a 
patient  during  a  serious  illness  is  not  less  than  64  ounces,  or  approxi- 
mately 2000  cubic  centimeters.  The  food  value  in  calories  represented 
in  this  amount  of  good  milk  may  be  placed  at  1430  calories.  This 
includes  not  only  the  proteid  and  carbohydrate  matter,  but  the  fat  as 
wdl.  By  comparing  this  available  potential  energy  with  the  total 
energy  in  the  predigested  foods  under  consideration,  it  can  be  readily 
seen  that  if  a  physician  depends  upon  the  representations  made  by 
some  of  the  manufacturers  and  feeds  his  patient  accordingly,  he  is  re- 
sorting to  a  starvation  diet.  The  largest  number  of  available  calories, 
including  alcohol,  present  in  any  of  the  recommended  daily  doses,  is 
less  than  one-fifth  of  the  number  of  calories  represented  by  2000 
cubic  centimeters  of  milk;  and  the  calories  represented  by  the  daily 
dose  of  the  preparation  poorest  in  food  products  is  only  one  twenty- 
fifth  of  the  amount  present  in  2000  cubic  centimeters  of  milk.  These 
figures  tell  their  own  story.  Making  2000  cubic  centimeters  of  milk 
the  basis  of  calculation,  and  estimating  the  amount  of  the  various 
preparations  required  to  yield  this  number  of  calories,  it  is  found  that 
the  quantity  to  be  administered  daily  to  supply  1430  calories,  including 
alcohol,  varies  from  716.2  to  1506.2  cubic  centimeters.  In  other  words, 
it  will  be  necessary,  in  order  to  supply  1430  units  of  energy  per  diem. 
to  administer  the  amount  of  the  various  products  in  quantities  found 
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within  the  above  limits.  In  many  cases  the  amount  of  alcohol  ex- 
hibited by  these  quantities  would  keep  the  patient  in  an  alcoholic 
stupor  continually.  The  cost  necessary  to  supply  this  energy  varies 
from  $1.48  to  $3.39.  Compare  these  prices  with  the  two  quarts  of  milk. 
Is  further  comment  necessary?" 

There  is  no  doubt  that  in  the  past  many  patients  have  suffered 
severely  when  these  preparations  have  been  used  to  sustain  life.  The 
fact  that  their  names  are  easily  remembered  and  spoken,  falls  far  short 
of  meeting  the  main  indication  for  their  use  in  maintaining  nutrition. 
The  truth  is,  that  the  reason  they  are  so  well  borne  by  a  disordered 
digestive  tract  when  the  regular  foods  are  not,  is  because  they  have 
so  little  food  value  in  them  that  they  cause  but  little  tax  on  the  digestive 
powers.  This  fact  holds  true  in  their  use  in  the  chronic  gastritides, 
gastric  stagnation,  ulcer,  carcinoma,  etc.  A  small  place  may  be  made 
for  their  use  as  supplemental  foods,  but  not  as  the  foundation  of  nutri- 
tion ;  or  they  may  be  used  in  a  makeshift  way  as  a  very  low  diet  in 
cases  of  very  irritable  stomachs,  vomiting,  hemorrhage,  etc.,  to  gap  over  a 
space  of  feeding  for  a  few  days  and  still  satisfy  the  anxious  relatives 
or  friends  about  the  patient. 

Many  home  preparations  can  be  made  by  a  nurse  that  serve  as 
well  and  most  times  better  in  all  cases.  Among  these  a  few  may  be 
mentioned : — 

Milk,  peptonized  or  plain. 

Milk,  modified  with  water,  barley  water,  vichy,  seltzer,  etc. 

Junket  and  whey. 

Kumyss,  matzoon,  buttermilk  (plain  or  modified). 

Nutritious  beef,  mutton  and  chicken  broths. 

Beef  juice. 

Albuminous,  starchy  and  chocolate  drinks. 

Thin  soups  of  various  kinds. 

Gruels  (reinforced  or  plain). 

NUTRIENT  ENEMATA. 

It  has  been  shown  conclusively  that,  even  without  previous  pep- 
tonization, proteids  may  be  absorbed  in  small  quantities  from  the 
lower  bowel.  The  same  is  true  with  emulsified  fat,  saccharated  starch, 
the  sugars  themselves,  and  the  inorganic  salts  and  water.  The  addi- 
tion of  sodium  chloride,  particularly  in  the  case  of  egg  albumin, 
enhances  the  absorbability  of  the  proteins;  and  when  these  elements 
have  been  previously  peptonized,  and  thus  more  or  less  converted 
into  the  albumoses  or  peptones,  their  ease  of  absorption  and  the  amounts 
taken  up  by  the  rectal  and  colonic  mucous  membrane  are  increased. 

The  nutritive  enemata,  however,  judged  by  their  results,  are  but  poor 
substitutes  for  stomach  feeding,  and  even  in  spite  of  the  greatest  care 

20 
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in  preparing  the  bowel  for  the  reception  of  the  food,  carefully  selecting 
it,    using   only    small    quantities    and    peptonizing    the    foods,    and  the 
marshaling  of  all  of  the  skill  that  a  careful  nurse  can  exercise  in  the 
work,   failure   is   common.     To  present  the   various    arguments  as  to 
whether  only   peptones   should   be   used,   and  how    much    of   the  food 
elements  are  actually  absorbed,  etc.,  helps  but  little  in  this  subject. 
The  fact  is,  that  in  actual  practice  all  classes  of  patients  are  met  inith, 
ranging  from  those  in  whom  rectal  feeding  meets  with  scant  success  or 
downright  failure  from  the  very  beginning  or  in  a  short  time  after  its 
institution  through  all  degrees  to  those  in  whom  it  is  a  practical  method 
of  great  value.    When  rectal  feeding  is  indicated  it  is  always  an  uncertain 
and  anxiously  awaited  problem  as  to  what  value  it  may  be.     There  seems 
to  be  a  different  inherent  power  in  different  persons  to  benefit  by  this 
procedure.     The  author  has  seen  cases  where,  with  the  exercise  of  the 
greatest  care,  so  little  food  was  absorbed  or  the  gut  became  so  quickly 
intolerant  that  it  was  of  no  practical  value  or  had  to  be  discontinued.   In 
others,  again,  it  may  be  kept  up  with  satisfying  success  for  days- 
one  of  my  cases  for  over  nine  weeks.     In  addition  to  perfect  technique, 
much  depends  upon  an  existing  healthy  condition  of  the  lower  gut, 
and  the  demands  of  the  system  for  nutrition. 

When  foods  are  constantly  being  vomited  from  the  stomach,  or 
when  because  of  stenotic  conditions  in  the  cardia  or  esophagus  they 
cannot  reach  that  organ,  when  it  is  advisable  to  allow  the  stomach  to 
rest  from  secretion,  motility,  or  irritability,  or  when  we  wish  to  supply 
foods  to  the  body  in  addition  to  what  may  be  put  into  the  stomach,  as 
in  pyloric  stenosis  or  subnutrition,  the  rectal  route  of  feeding  may  have 
to  be  resorted  to.  But  once  begun,  great  care  should  be  exercised  that 
the  technique  be  as  perfect  as  possible,  lest  the  gut  becomes  intolerant 
and  the  patient  be  deprived  of  its  use  altogether.  So  much  benefit  can  be 
derived  from  its  use  in  some  cases  of  late  gastric  carcinoma,  gastric 
hemorrhage,  recurrent  gastric  ulcer,  gastralgia,  uncontrollable  vomiting, 
intense  hyperesthesia  of  the  stomach,  etc.,  that  the  author  feels  con- 
strained to  give  some  consideration  to  the  details  of  technique,  composi- 
tions of  the  most  practical  enemas,  etc. 

It  is  important  to  deliver  the  nutritive  enema  in  a  signhoid  or 
rectum  that  is  empty  of  scybalous  masses.  For  this  reason  it  is  best 
to  first  give  a  cleansing  enema  of  normal  salt  solution  (about  500  cubic 
centimeters),  and  wait  until  this  has  been  expelled.  The  salt  solution 
not  only  evacuates  the  low-er  bowel  of  feces,  mucus,  etc.,  but  it  has  a 
beneficial  effect  upon  the  mucosa,  serving  to  preserve  this  in  a  healthy 
condition  for  a  longer  time  than  would  be  the  case  if  it  had  not  been  used 
or  only  plain  water  employed.    It  may  further  be  stated  that  the  previous 
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use  of  the  salt-water  enema  enhances  the  absorption  of  the  food  follow- 
ing it. 

The  best  tube  to  use  is  one  sufficiently  stiff  so  as  not  to  coil  easily  and 
of  about  1.5  centimeters  in  diameter.  Remembering  that  the  absorp- 
tive power  from  the  rectum  is  the  least  of  the  entire  intestine,  it  is 
important  to  deliver  the  food  as  high  as  possible — at  least  25  centi- 
meters from  the  anus.  If  the  food  is  delivered  too  low,  it  is  liable  to  be 
quickly  expelled  because  of  the  rapid  distention  of  the  rectum,  and  if  it  be 
retained  for  indefinite  lengths  of  time,  much  of  the  enema  may  lie 
unabsorbed,  decompose,  and  thus  eventually  irritate  the  mucosa  of  the 
rectum.  It  is  best  to  lubricate  the  tube  well  with  sweet  almond  oil,  and 
introduce  it  slowly  with  a  twisting  movement,  upward  and  backward. 
With  care  and  skill,  the  end  of  the  tube  can  always  be  placed  within  the 
dome  of  the  rectum,  the  sigmoid,  and  under  favorable  conditions  into 
the  descending  colon.  Naturally,  the  higher  it  is  introduced  the  better 
will  be  the  results  obtained,  and  in  cases  in  which  the  procedure  is  to  be 
kept  up  it  has  been  the  author's  custom  to  use  a  length  of  tubing  and 
attempt  to  deliver  the  meal  into  the  decending  colon,  or  into  its  transverse 
portion,  not  so  difficult  a  matter  when  the  tube  is  sufficiently  stiff,  or 
favoring  positions  of  the  body  are  employed,  or  an  endoscopic  tube  is 
used  to  guide  the  colon  tube  into  the  sigmoid. 

A  recent  important  contribution  on  this  by  Soper  detailing  X-ray 
observations  of  the  position  of  tubes  properly  passed  argues  against  the 
possibility  of  entering  the  sigmoid  or  colon,  and  shows  that  only  the  dome 
of  the  rectum  is  reached,  the  remainder  of  the  tube  coiling  upon  itself 
in  the  rectum.  As  a  further  demonstration  of  the  antiperistalsis  carrying 
foods  from  this  point  upward  is  the  fact  that  by  the  use  of  a  bismuth 
suspension  injected  into  the  rectum  with  a  short  tube,  in  a  short  time 
the  bismuth  travels  far  enough  upward  to  make  possible  the  taking  of  a 
good  X-ray  plate  of  the  colon.  However,  the  sigmoid  may  be  slightly 
bent  or  absent,  or  the  tip  may  be  flooded  into  the  sigmoid  by  manipulation 
and  allow  the  fluid  to  run  into  the  sigmoid,  and  thus  a  high  instillation  be 
possible. 

To  be  successful,  the  enema  should  never  be  given  in  the  sitting 
or  dorsal  position  of  the  patient.  Very  ill  patients  should  be  placed 
on  their  left  side  and  a  hard  cushion  be  used  under  the  left  buttock 
so  as  to  have  the  sigmoid  at  a  lower  level  than  the  anus.  When 
patients  are  well  enough  to  be  moved  about,  this  position  can  be  made 
extreme,  or  better  the  knee-chest  position  employed. 

The  introduction  of  food  is  performed  either  with  a  syringe  at- 
tached to  the  tube,  or  by  having  a  length  of  tubing  outside  of  the 
patient  so  that  fluids  poured  into  a  glass  funnel  on  the  end  of  it  can  be 
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raised  high  enough  for  gravity  to  force  it  to  flow  from  the  other  end 
into  the  bowel.  The  food  having  been  thoroughly  mixed  and 
strained  through  a  piece  of  cheesecloth  if  there  are  any  particles 
in  it,  is  held  in  a  pitcher  from  which  it  is  poured  gently  and  slowly 
into  the  funnel.  This  is  then  elevated  so  that  its  contents  can  trickle 
through  the  tube.  In  this  way  no  air  is  introduced.  With  the  funnel 
still  raised  the  tube  is  then  withdrawn,  and  the  patient  made  to  remain 
quiet  for  about  twenty  minutes.  If  properly  given,  it  is  rarely  necessan 
to  use  the  folded  towel  to  make  pressure  on  the  anus  to  hold  the  enema 
back.  It  has  been  the  author's  custom  to  seldom  employ  more  than  150 
cubic  centimeters  of  fluid,  and  to  give  the  enemas  from  four  to  six 
times  in  the  twenty-four  hours.  Under  favorable  conditions  a  greater 
quantity  can  be  used,  but  it  is  best  not  to  administer  the  feeding  at 
shorter  intervals  than  four  hours. 

The  foods  given  in  this  way  should  be  bland  and  unirritating,  as 
condensed  as  possible,  and  given  at  the  temperature  of  the  blood,  allowing 
for  cooling  on  its  passage  through  the  tube  (44°  C,  or  110**  F.).  The 
addition  of  salt  to  the  food  aids  materially  in  the  absorption,  and  is 
particularly  of  service  when  eggs  are  used.  Brandy  and  whiskey  are 
sometimes  of  service  in  the  food  as  a  stimulant,  but  as  a  general  prac- 
tice they  are  best  omitted  since  alcohol  is  too  irritating.  All  the 
enemas,  especially  those  containing  milk,  should  be  peptonized.  It 
has  been  my  custom  to  peptonize  even  the  single  egg  and  meat  juice 
enemas.  A  good  essence  of  pepsin  is  useful  for  accomplishing  this, 
being  better  in  my  opinion  for  enemas  than  the  dry  forms  of  pep- 
sin. This  essence  adds  just  enough  alcohol  to  assist  in  the  absorption 
of  the  peptones  or  proteoses.  Should  the  rectal  mucosa  become  irri- 
tated, the  addition  of  from  five  to  ten  drops  of  laudanum  to  the  mixture 
is  of  service. 

A  great  variety  of  formulas  have  been  advanced  for  use.  Some 
of  them  are  too  low  in  caloric  value,  and  others  again  are  too  bulky 
to  be  safe  for  continued  use  in  the  average  case.  Among  those  that 
I  employ  and  recommend  are  the  following: — 

I.  Whites  of  two  eggs   30.2 

Peptonized  milk  (warm  process)    90  c.c  or  Jiij     60.0 

Caloric  value 90.2 

I  r.  Warm   milk    130   c.c.    or  Jivss  87. 

Yellow  of  one  eprp   61. 

Sanat(»gen    2  Gxn.  or  gr.  xxx  6.4 

Cirape-siiirar    2  Gm.  or  gr.  xxx  7.4 

Table  salt    1  Gm.  or  gr.  xv  0. 

Caloric  value 161.8 

Whole  peptonized  for  ten  minutes  with  2  c.c.  of  essence  of  pepsin. 


NUTRIENT  ENEMATA.  309 

III.  One  whole  egg  76.1 

Table  salt   1  Gm.  or  gr.  xv        0. 

Red  wine  or  brandy  12   c.c.  or  Siiss  28. 

Peptonized  milk  (warm  process)   90   c.c.  or  Siij  60. 

Caloric  value 164.1 

In  suitable  cases  the  above  amounts  can  be  increased  or  the 
formulas  modified : — 

Boas*  formula: — 

Milk 250  grams. 

Yolks  of  2  eggs. 

Table  salt   3  grams. 

Red  wine 1  tablespoonf ul. 

Wheat  starch  1  teaspoonful. 

Ewald's  formula: — 

Wheat  flour  40  grams. 

Water  or  milk  (lukewarm ) 150  grams. 

Eggs 1  or  2. 

Table  salt  3  grams. 

Grape-sugar  sol.  (15  per  cent.)  50  to  ICX)  c.c. 

Red    wine    about    60  c.c. 

Nutritive  value  about  450  calories. 

Because  of  the  more  thorough  conversion,  it  may  be  best  to  employ 
the  warm  process  for  the  peptonization  of  milk.  Milk,  whey,  beef  juice, 
peptones,  and  egg-solutions  alone  make  very  excellent  nutritive 
enemata,  and  serve  well  as  changes  from  the  heavier  combinations^ 

« 

When  the  enemas  are  kept  up  for  a  length  of  time,  it  is  often  wise  to 
change  their  character  from  time  to  time.  This  often  obviates  the 
danger  of  establishing  irritation  of  the  rectum  or  colon. 

Of  late,  considerable  doubt  has  been  raised  about  the  nutritive 
efficacy  of  rectal  feedings.  According  to  the  observations  of  Edsall 
and  Miller  to  determine  how  much  actual  nutriment  the  body  absorbed 
from  the  bowel,  it  is  claimed  that  most  of  the  solids  remain  unab- 
sorbed,  and  only  the  saline  and  water  constituents  of  the  injection  were 
utilized.  Boyd  and  Robertson  concluded  as  a  result  of  experiments 
that  the  most  that  can  be  absorbed  amounts  to  from  240  to  645  calories, 
about  one-quarter  of  the  amount  of  nourishment  required  to  maintain 
nutrition.  These  observations,  in  the  author's  opinion,  are  important 
in  that  they  serve  to  show  the  futility  of  giving  nutritive  enemata  too  low 
in  the  bowel  and  also  using  those  which  are  too  bulky.  Efforts  should  be 
made  to  reach  as  high  in  the  colon  as  possible,  and  it  is  not  impossible 
(and  if  carefully  performed  without  danger  to  the  patient)  to  have  the 
meals  reach  the  transverse  and  even  the  ascending  colon,  and,  of  course, 
the  nearer  to  the  ileocecal  valve  it  comes  (assisted  by  posture),  the 
better  would  be  its  absorption. 
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Unless  patients  are  in  an  extreme  condition,  the  enema  properh' 
given  and  retained  can  be  relied  upon  to  sustain  a  fair  degree  of 
nutrition  for  a  number  of  days  and  sometimes  weeks.  Improvement  in 
weight,  however,  in  many  cases  is  due  only  to  the  absorption  of  water 
from  the  meal.  Practical  experience  shows  that  enemata  equal  to  2000 
calories  per  day  are  too  bulky  and  uncertain.  I  believe  that  under  favor- 
able conditions  about  1000  calories  are  all  that  can  be  expected  to  be 
utilized.  In  light-weight  patients,  constantly  in  bed,  this  would  be 
almost  sufficient  to  sustain  metabolism  without  depriving  the  body  tissues 
and  fluids  to  any  great  extent.  But  even  should  this  amount  of  calories 
fall  short  of  the  individual  person,  still,  it  is  a  practical  saving  as  com- 
pared to  the  total  loss  from  starvation  when  the  fluids  (salines)  are  used 
for  enemata  instead  of  them. 

It  is  important  to  remember,  as  pointed  out  by  Umber  and 
observed  on  several  occasions  by  myself,  that  a  nutritive  enema 
reflexly  stimulates  gastric  secretion  to  about  one-half  of  the  amount 
that  would  be  observed  by  the  same  food  in  the  stomach.  In  recent 
observations  of  mine,  however,  I  am  convinced  that  the  use  of  saline 
enemata  for  the  purpose  of  sustaining  the  body  causes  a  much  higher 
secretion  in  the  stomach  than  the  nutritive  ones  do,  and,  therefore,  I  would 
advise  against  the  use  of  the  saline  in  ulcer  cases  with  hemorrhage  which 
have  a  high  hydrochloric  acid  secretion.  When  the  .necessity  for  food 
is  keen  and  the  body  sensitive  to  nervous  action,  I  have  observed  on  two 
occasions  that  the  entire  gastro-intestinal  canal  slowly  moves  in  peristaltic 
movement  after  a  nutritive  enema.  One  w^as  a  case  of  gastrorrhagia  due 
to  late  hepatic  cirrhosis,  and  the  other  recurrent  hemorrhages  due  to 
an  acute  gastric  ulcer.  In  the  latter  case,  the  movements  persisted  for 
about  an  hour  after  each  injection,  when  they  gradually  subsided.  The 
increase  in  secretion  and  motility  are  two  points  easily  controlled  by  the 
use  of  alkalies  (mineral)  given  by  mouth  and  atropine  sulphate  hypo- 
dermically  before  each  enema. 

OTHER  METHODS  OF  FEEDING. 

Subcutaneous  Nutrition. — As  strange  as  it  may  seem  to  state  it— 
because  there  is  no  actual  nutrition  present;  a  serviceable  as  well  as 
simple  measure,  administered  by  the  skin,  is  the  use  of  the  saline  infusion. 
By  this  method,  it  is  only  possible  to  supply  the  necessary  quota  of  fluids 
to  the  body,  and  we  must  depend  upon  the  tissues  of  the  body  to  supply 
the  material  for  metabolism  for  the  time  being,  a  not  altogether  dangerous 
thing  to  do  in  extreme  cases  of  gastric  hemorrhage,  when  for  any  reason 
it  is  not  practical  or  may  be  thought  unwise  to  employ  rectal  feedings. 
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The  method  advanced  by  Murphy  of  proctoclysis  may  be  employed 
instead. 

Peptones  and  alb\imoses  when  introduced  under  the  skin  are  not 
absorbed  and  produce  toxic  effects  in  addition.  The  carbohydrates 
(sugars)  are  with  difficulty  absorbed,  and  the  pain  caused  by  them  and 
the  small  amounts  which  are  taken  up  make  their  utilization  of  no 
practical  value.  The  fats,  as  v.  Leube^  has  shown,  are  taken  up  in 
quantities  of  from  50  to  100  grams  at  a  time.  The  fat  should  be 
in  the  form  of  a  bland  oil  which  had  been  sterilized,  and  allowed  to 
run  under  the  skin  by  the  funnel  and  long  tub^  method  using  a  long 
trocar,  or,  better  still,  pressed  under  the  skin  by  means  of  a  special 
apparatus.  It  is  a  painful  procedure  although  in  my  experience  not 
as  much  so  as  in  the  case  of  the  sugar  solution.  It  may,  however,  be 
worthy  of  a  trial  for  a  short  time  in  extreme  cases. 

It  can  be  said  in  conclusion  that,  taking  it  all  in  all,  as  good  if  not 
better  results  can  be  obtained  by  the  use  of  the  simple  saline  solutions 
alone  as  by  other  combinations,  and  on  these  it  is  sometimes  surprising 
how  well  sustained  many  persons  will  remain  for  a  few  days  if  they  are 
given  no  foods  in  any  form,  providing  sufficient  water  is  supplied  them. 

Gavage. — Occasionally  in  the  insane,  or  possibly  in  extreme  states 
of  anorexia,  it  would  be  necessary  or  advisable  to  resort  to  this  method 
of  feeding.  In  infants,  particularly  those  that  have  been  intubated 
for  stenotic  laryngeal  affections,  gavage  becomes  a  necessity,  and  here 
the  common  and  most  successful  practice  is  by  passing  the  catheter 
downward  through  the  nose,  rather  than  through  the  mouth.  In  these 
instances,  the  tip  of  the  tube  runs  along  the  floor  of  the  nasal  fossa 
and,  striking  the  pharynx,  bends  downward  in  back  of  the  soft  palate 
and  onward  into  the  esophagus  and  stomach. 

Gavage  is  the  method  of  choice  in  the  feeding  of  the  unconscious. 
In  these  patients  the  procedure  is  not  difficult  to  carry  out,  although 
sometimes  it  is  necessary  to  exert  quite  a  steady  pressure  at  the 
tube's  entrance  into  the  esophagus  before  it  will  pass.  Care  must  be 
taken  with  these  patients,  before  the  food  is  run  down  through  the 
tube,  that  the  end  is  surely  in  the  stomach  or  gullet,  and  not  in  the 
respiratory  canal.  With  a  tube  such  as  that  commonly  used  (Ewald) 
passed  through  the  larynx,  the  end  hole  will  permit,  in  all  unconscious 
persons,  of  breathing  through  the  apparatus  without  much  evident 
distress.  Before  the  meal  is  run  down,  it  is  advisable  first  to  put  the 
ear  to  the  funnel  and  listen  for  respiratory  sounds;  with  the  tube  in 
the  proper  place  naturally  these  would  not  be  heard. 

The  method  is  often  of  service  to  take  advantage  of  an  anorexia 
in  undernourished   patients   in   whom   regular   lavage   is   being   carried 


312  THERAPEUTICS. 

on.  I  confess  to  having  been  guilty  of  the  institution  of  a  mock  form  of 
lavage  in  the  case  of  a  petulant  young  woman,  who,  because  of  a  long- 
standing neurasthenia  and  somewhat  irritated-  stomach,  partook  oi 
only  the  most  meagre  amounts  of  food  during  the  day.  The  pint  of 
milk  with  tw6  eggs  she  artificially  received  twice  a  day  following  the 
washings  of  her  stomach  did  much  to  restore  her  to  heialth  again. 

Nutrition  Through  Fistula. — ^This  form  of  nutrition  comes  under 
consideration  when  the  entrance  to  the  stomach  has  been  permanentJj 
occluded  (benign  or  malignant  stenoses  of  the  pharynx,  esophagus  or 
cardia),  in  cases  where,  as  a  result  of  surgical  operation,  a  permanent 
opening  is  made  into'  the  stomach  for  the  purpose  of  passing  foods 
directly  into  that  organ,  or  when  the  stomach  has  been  rendered  use- 
less by  extensive  carcinomatous  growth  in  the  body  of  the  organ,  and 
in  gastric  incapacity  following  the  taking  of  corrosive  poisons,  and  where 
nutrition  may  be  maintained  through  a  jejunal  fistula  made  according  to 
the  Mayo  operation. 

In  the  malignant  cases,  of  course,  the  method  is  resorted  to  also 
for  the  purpose  of  prolonging  life.  When  the  route  to  the  stomach 
is  clear,  or  the  body  of  that  organ  is  not  involved  in  disease,  the 
establishment  of  a  gastric  fistula  should  not  be  resorted  to  in  prefer- 
ence to  the  much  better  results  obtained  from  the  gastro-cnterostomies. 
But  when,  on  the  other  hand,  the  entrance  to  that  organ  is  impractical 
for  the  passage  of  foods,  and  the  stenosis  is  not  malignant  (cicatricial 
contraction  of  the  esophagus),  the  method  is  one  of  value. 

The  foods  which  are  passed  into  such  a  fistula  should  be  fluid  or 
semisolid,  and  properly  warmed.  Care  must  be  taken  that  the  tem- 
perature of  them  is  not  too  high,  and  it  is  best  to  regularly  employ  a 
thermometer  for  this  purpose.  The  meals  should  be  given  finely 
subdivided,  and  too  much  carbohydrate  is  liable  to  cause  excessive  gas- 
tric fermentation.  It  is  not  necessary  to  peptonize  any  of  the  foods, 
and  patients  should  lie  down  when  these  meals  are  being  administered. 
The  author  has  a  patient,  a  man  weighing  182  pounds,  who,  as  a 
result  of  a  complete  cicatricial  stenosis  of  the  esophagus  following  the 
drinking  of  a  quantity  of  strong  lye  solution  which  he  mistook  for 
milk,  has  been  feeding  himself  in  this  way  most  satisfactorily  for  over 
nine  vcars. 

Dietetic  Cures  in  Gastric  Diseases. — There  are  certain  undeniable 
facts  connected  with  the  structure  of  the  human  body  and  the  customs 
of  centuries  in  which  man  has  lived  which  answer  well  the  one-sided 
teachings  of  any  special  cure  advocate.  In  his  make-up  of  anatomy 
and  physiology,  man  may  be  said  to  occupy  a  middle  ground  between 
the  carbohydrate-eating  herbivora  and  the  meat  or  fish  (protein)  eating 
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carnivora.  In  this  middle  ground,  a  debate  has  been  waged  for  years  in 
which  the  glycogen  and  fat  of  the  meat  foods  are  not  fully  considered 
by  the  meat-eaters  who  advocate  the  taking  of  albumin,  fibrin  and 
myosin,  and  the  tgg  albumin,  legumin,  casein,  and  gluten  of  the  vegetables 
given  their  position  of  grace  by  the  vegetarian.  The  truth  of  the  matter 
is,  Nature  has  provided  man  with  few  foods  that  are  not  more  or  less 
compound  mixtures  of  all  of  the  food  elements,  namely,  protein,  carbohy- 
drates, fat,  inorganic  salts,  and  water,  and  she  constituted  and  permitted 
him  to  safely  accustom  himself  by  life,  environments,  and  necessities  so 
that,  wherever  and  however  he  may  live,  foods  are  at  hand  which  will 
give  him  sustenance.  Then  there  is  the  adaptability  of  man  when 
he  changes  an  old  habit  for  a  new  one  in  the  way  of  feeding.  With  him, 
the  new  food  is  assimilated  by  an  ever-elastic  physiolog>',  whatever  he 
may  select  for  himself,  providing  always  that  he  partakes  of  enough 
proper  foods,  and  imbibes  enough  oxygen  and  water  to  maintain  the 
vital  equilibrium  of  life.* 

Milk  is  the  example  of  an  ideal  food.  It  contains  in  happy  com- 
bination casein  and  albumin  (proteids),  lactose  sugar  (carbohydrate), 
butter  (fat),  the  inorganic  salts,  and  water.  Being  a  fluid,  it  is  quickly 
delivered  into  the  stomach,  which  it  leaves  rapidly,  after  which  all  of 
its  constituents  are  entirely  absorbed  and  utilized  by  the  economy. 
In  every  way  it  is  a  sovereign  nutriment  for  the  sick. 

In  digestive  disorders  its  employment  is  of  service  in  many  ways, 
but,  just  because  of  this,  it  is  the  height  of  empiricism  to  state  that  it 
is  worthy  of  general  therapeutic  use  and  thus  establish  it  as  a  cure  for 
all  digestive  disorders  (milk  cure).  When  taken  even  in  large  quantities 
(3  liters  a  day),  most  healthy  individuals  cannot  be  perfectly  sustained 
by  it,  simply  because  it  does  not  meet  the  nitrogen  equilibrium  and  does 
not  carry  enough  carbohydrate  and  fat  to  maintain  full  nutrition  and 
metabolism.  I  have  also  observed  that  total  milk  feeding  is  an  anemia- 
producing  diet. 

Whenever  we  wish  to  avoid  the  irritation  of  foods  on  the  gastric 
mucosa  (ulcer  of  the  stomach  and  duodenum,  the  irritative  neuroses, 
etc.)  the  exclusive  use  of  milk  is  most  useful.  Its  fluid  nature  makes 
it  of  great  service  in  the  stenoses  of  the  pylorus,  and  in  many  of  the 
conditions  of  intestinal  origin.  Its  blandness  and  high  proteid  composi- 
tion make  it  of  value  where  the  HCl  content  of  the  gastric  juice  is  high, 
and  when  we  wish  to  '*bind  the  acid"  and  thus  save  the  stomach 
from  the  irritation  of  an  excessive  free  acidity.  It  is  of  great  service  as 
a  nutriment  for  the  very  ill,  and  as  a  supplemental  food  taken  between 
meals  and  before  bedtime  for  the  tubercular,  neurasthenic,  under- 
nourished, poorly  developed,  etc. 
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In  the  catarrhs  of  the  stomach  where  gastric  secretion  is  low  or 
the  mucous  production  is  much  increased,  excessive  milk  feeding  is  not 
well  borne  and  may  do  actual  harm.     This  is  also  true  of  the  cases  of 
primary  gastric  atonies,  wherein  the  weight  of  it  drags  the  lower  part 
of  the  stomach  down  still  farther,  and  often  its  fermentation  causes  an 
added  distention  of  the  organ — two  particularly  bad  features  in  gastric 
myasthenias.      In    diarrheal    conditions,   most   of    which    no    doubt  are 
bacterial,  milk  might  serve  as  a  culture  media  for  the  organisms  and 
prolong  such  conditions;  this  is  also  true  in  many  of  the  flatulent  dis- 
orders of  the  enteron.     Many  gastro-intestinal  cases  are  also  accom- 
panied by  a  constipation,  which  condition  is   made   worse  by  sys- 
tematic milk  feeding.    When  a  diarrhea  results  from  its  employment,  it  is 
probably  bacterial  in  its  origin,  and  its  use  should  be  discontinued  at 
once  rather  than  change  the  form  in  which  the  milk  is  taken.     In  con- 
clusion, it  may  be  stated  that  there  are  persons  who  report  that  milk  is  * 
badly  borne.     It  should  always  be  found  out  definitely,  where  exclusive 
milk  feeding  is  indicated,  that  this  is  a  bona  fide  condition  and  not  just 
an  assumption  on  the  part  of  the  patient  from  an  aversion  to  it. 

In  those  very  few  instances  of  intolerance  to  milk,  its  modifica- 
tion by  certain  mixtures,  such  as  barley,  lime,  or  arrack  water,  plain 
water,  Vichy  or  seltzer,  or  even  the  addition  of  a  little  alcohol  or 
brandy,  frequently  effects  better  conditions  for  digestion.  Peptoniza- 
tion of  the  milk  is,  however,  the  best  course  to  pursue  when  it  is  not 
well  digested. 

A  most  useful  form  of  milk  is  fresh  cream,  which  contains  from 
8  to  20  per  cent,  of  fat.  This  can  be  added  to  whole  milk  to  increase 
its  caloric  value,  or  taken  plain  diluted  with  water,  Vichy,  seltzer,  etc. 
Cream  itself  makes  an  excellent  supplemental  food,  and  I  have  often 
observed  stomachs  which  would  tolerate  this  and  reject  plain  milk. 

Of  value  indeed,  are  the  fermented  milks,  kephyr,  kumiss,  matzoon 
and  buttermilk.  In  the  acute  and  subacute  gastric  conditions,  par- 
ticularly those  that  are  secondary  to  other  illnesses,  these  are  most 
valuable.  The  fermented  milks  are  often  of  more  service  than  pep- 
tonized cows'  milk,  and  in  cases  in  which  vomiting  is  a  prominent 
symptom  I  have  observed  that  they  can  exert  a  sedative  action  on  the 
stomach.  In  the  paretic  and  atonic  conditions  of  the  stomach  the  use 
of  buttermilk  or  plain  milk  which  had  been  acted  upon  by  the  lactic 
acid  bacillus  (Lactone  Tablets^)  is  of  service.  This  is  due  to  the 
lactic  and  butyric  acid  present  in  the  milks,  making  up  for  a  shortage  of 
HCl  and  the  stimulating  eflfects  upon  peristalsis.  Boas*  reports  satis- 
factory results  from  the  use  of  one,  two,  and  three  days'  kephyr  in  con- 
stipation, intestinal  atony,  and  habitual  diarrhea. 
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The  ordinary  form  of  vegetarian  diet  is  worthy  of  recognition  in 
the  treatment  of  digestive  disorders.  In  its  strictest  sense  (exclusive 
of  milk,  cream,  butter,  cheese,  eggs,  etc. — which  are  animal  products),  and 
depending  upon  the  carbohydrates  alone,  it  should  never  be  utilized, 
because  really  it  is  a  diet  of  abstinence,  much  too  bulky,  and  contains 
too  much  indigestible  wood  substance  (cellulose)  for  safe  or  com- 
fortable digestion.  It  may  be  said  that  the  best  form  of  vegetable  diet 
is  a  combination  of  vegetable  carbohydrates  and  proteins  to  which  the 
bland  but  highly  nourishing  animal  food  derivatives  have  been  added. 
Only  this  combination  is  considered  in  the  following  lines.  The  ideal 
diet  is  a  combined  one  of  the  lowest  amount  of  animal  protein  and  animal 
fats,  to  which  the  work  and  fuel  supplying  carbohydrates  of  the  vege- 
tables have  been  added  in  sufficient  amounts  to  protect  them.  The 
carbohydrates,  as  has  been  mentioned  before,  are  the  great  protein 
sparers.  Further  than  this,  the  nature  and  chemical  character  of  vege- 
table foods  can  be  taken  advantage  of  to  meet  certain  indications  that 
may  be  present  in  gastro-intestinal  disorders  (dynamic  forms  of 
constipation,  etc.). 

Care  must  be  taken  when  a  bland  or  fluid  diet  (milk,  cream,  eggs, 
liquid  albuminoids,  etc.)  is  being  used  for  a  time,  that  we  guard  against 
the  development  of  states  of  relaxation  or  atonies  which  they  encourage 
to  develop  by  the  low  degree  of  peristalsis  that  is  required  for  their 
digestion.  At  these  times,  the  vegetables,  fruits,  and  to  a  lesser  degree  the 
meats,  are  of  signal  value.  Also,  the  more  thorough  digestion  and  absorp- 
tion of  a  high  protein  diet  leaves  but  a  small  amount  of  residue  in  the 
colon,  and  constipation,  particularly  when  the  bland  foods  are  being  used, 
becomes  a  troublesome  feature  in  most  of  the  cases — here  again  the  use 
of  the  vegetable  foods,  because  of  their  mechanical  stimulation  and  the 
bulkiness  they  give  to  the  feces,  is  of  value.  The  use  of  the  carbohydrates 
is  of  excellent  service  in  cases  of  low  or  absent  secretions  of  gastric 
juice  where  such  are  not  due  to  malignant  disease  (subacid  and  atrophic 
gastritis),  for  usually,  the  less  the  specific  secretion,  the  better  they  are 
borne  by  the  stomach.  But  when  there  is  a  diminished  peristalsis  accom- 
panying the  gastric  aflFection,  or  when,  on  the  other  hand,  a  hypermotility 
exists,  care  must  be  exercised  that  the  irritation  of  a  bulky  and  more  or 
less  indigestible  vegetable  diet  does  not  cause  more  relaxation  in  the  first 
instance,  or  an  aggravation  of  the  condition  in  the  second.  In  sensi- 
tive stomachs,  such  as  is  present  in  the  irritative  neuroses,  gastralgia, 
hyperchlorhydria,  those  that  are  mechanically  embarrassed  (pyloric 
kinking  due  to  gastroptosis),  sometimes  in  neurasthenia  gastrica,  and 
of  course  in  ulcers,  the  use  of  the  rougher  vegetables  (cabbage,  brus- 
sels  sprouts,  kohl  rabi,  beets,  seeds  and  skins  of  fruits,  etc.)  had  best  be 
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withheld  from  the  diet,  whatever  accompanying  conditions  there  may  be 
present  which  would  suggest  their  use. 

The  rest  cure,  and  particularly  the  feed  and  rest  cure,  occupies  i 
minor  yet  important  place  in  the  treatment  of  digestive  disorder! 
These,  like  all  other  routine  therapeutic  agencies,  are  of  service  in 
indicated  cases,  and  are  injudicious  to  inaugurate  in  a  patient  who 
does  not  definitely  belong  to  that  class.  Practically,  it  may  be  saii 
they  are  of  benefit  in  the  hysterical  conditions,  less  so  in  the  neurasthenic, 
and  of  harm  in  the  hypochondriacal.  They  are  of  the  most  value  in  the 
low  constitutional  conditions  of  a  nutritional  nature  wherein  the  digestive 
disturbance  is  secondary  rather  than  primary  in  nature.  Here,  the  rest 
permits  of  an  adding  to  the  loss  of  energy,  and  a  high  feeding,  from 
3  to  4  thousand  or  more  caloric  units,  builds  up  the  nutrition  of  the 
system.  In  the  neurasthenias  in  which  the  manifestations  are  markcdlT 
of  an  irritative  or  psychical  nature,  rest  and  isolation  are  valuable 
measures  in  the  control  of  the  neurotic  condition,  both  systemic  and 
gastro-enterological.  In  the  neurasthenias  or  pseudo-neurasthenias  of 
strictly  gastro-enteric  origin,  the  poorest  results  are  obtained  by  these 
methods  of  treatment,  and  it  is  the  author's  observation  that  it  is  best 
not  to  advise  their  use.  Likewise,  in  the  neurotic  cases  caused  by  the 
chronic  gastritides  the  results  are  poorer  than  when  patients  are  handled 
in  the  up  and  routine  of  life  way — by  regulation  of  habits  and  hygiene, 
attention  to  diet,  rest,  exercise,  medicinal  and  mechanical  treatments, 
tonics,  hydrotherapeutic  measures,  etc.  Whenever  true  organic  affection 
of  the  stomach  exists  (ectasia,  myasthenia,  gastritis),  one  should  hesitate 
to  institute  a  "rest  and  feed"  cure,  because  it  may  be  found  that  the 
results  are  not  only  poor,  but  ofttimes,  when  kept  up  for  weeks  at  a 
time,  positively  harmful.  Sometimes,  however,  even  in  those  cases  where 
we  wish  to  control  very  prominent  neurotic  symptoms  and  closely  obsen'C 
a  patient  for  a  week  or  two,  a  modified  form  of  the  cure  is  of  value. 

The  complete  cure  should  take  from  three  to  five  weeks,  and  the 
length  of  time  should  be  definitely  stated  to  the  patient  and  relatives 
in  advance,  and  then  sternly  carried  out  when  the  course  has  once  been 
instituted.  Large  quantities  of  milk  during  the  treatment  are  not  essential, 
and  may  even  be  most  harmful  (atonv.  increase  of  catarrhal  conditions. 
constipation,  etc.).  The  feeding  should  be  quite  general,  and  rather 
large  in  quantities  of  cream,  carbohydrates,  and  fats.  Regular  general 
massage  is  of  value  from  a  nutritional  standpoint,  for  the  passive  exer- 
cises make  up  for  the  absence  of  the  active;  it  also  assists  in  the  better 
distribution  of  the  fats.  Electricity  is  not  of  any  value,  excepting  in  a 
suggestive  way,  on  impressionable  patients.  Baths  are  most  valuable; 
the  cold  douches  or  cold  salt  morning  rubs  are  invigorating  and  stimulat- 
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ing,  and  the  hot  spinal  douches  are  quite  sedative  for  insomnia;  the 
enforced  rest  and  quiet  may  be  kept  up  to  a  certain  time  each  day  (say 
1  o'clock).,  and  then  the  patient  be  permitted  a  release  of  an  hour  or  two 
from  his  thraldom,  during  which  he  can  walk,  engage  in  a  few  mild 
matters,  such  as  gentle  conversation  with  a  friend,  reading,  etc.,  but  not 
in  any  games  of  competition  or  matters  of  business. 

The  number  of  instances  of  gastro-intestinal  conditions  in  which 
the  thoroughly  carried  out  rest  cure  would  be  advisable  are  few ;  but  in 
what  may  be  considered  the  modified  form,  very  many.  Accepting  the 
stern  principles  of  the  cure  as  standards  in  the  first  instance,  modification 
can  be  made  in  these  to  meet  many  of  the  indications  in  neurotic  diges- 
tive cases  and  the  results  be  perfectly  satisfactory.  To  best  describe 
this,  it  may  be  said  that  the  same  principles  in  shorter  form  are  insti- 
tuted in  people  who  are  up  and  engaged  during  the  day.  A  close  study 
of  the  individual  case  and  the  individual  himself  is  at  first  essential. 
Then,  observing  the  indications,  we  find  out  accurately  what,  in  the 
mode  and  habits  of  his  life,  militate  against  these,  and  institute  a 
change  of  them  along  the  rest-cure  lines.  This  naturally  opens  up  too 
ample  a  field  to  enter  into  in  minute  detail,  and  since  these  neurotic 
cases  differ  so  much,  the  author  will  depend  upon  the  judgment  of  the 
physician  in  easily  and  properly  meeting  them.  A  few  of  these  may  be 
mentioned. 

Patients  can  be  made  to  take  more  rest  at  night — retiring  at  8  p.  m. 
and  arising  at  8  a.  m. — this  gives  twelve  full  hours,  and  even  if  they 
are  not  asleep  all  of  the  time,  by  remaining  in  bed  they  are  resting 
from  the  excitement  and  the  strength- robbing  eflFects  of  active  life. 
The  hours  of  business  and  work  can  be  materially  curtailed,  and  the 
hours  of  pleasure  and  diversion  increased  or  stopped  altogether  as 
may  be  indicated.  A  change  from  home  to  some  suburban  district  where 
the  noises  are  fewer  and  the  atmosphere  of  better  quality  than  in  the 
city  may  be  wise.  The  keeping  open  of  sleeping-room  windows  dur- 
ing the  night  and  the  institution  of  invigorating  or  sedative  baths  can 
easily  be  carried  put.  Morning  exercise  regularly  conducted,  and  walk- 
ing and  playing  mildly  contested  and  non-exhausting  games  (as  golf) 
are  health-giving  diversions  to  many  of  these  neurotic  cases.  A  diet 
can  be  followed  that  is  constructive  to  the  body  and  non-irritating  to 
the  stomach.  It  is  important  to  be  definite  in  substances,  amounts, 
and  the  times  of  the  day  they  should  be  taken.  When  the  body  be- 
comes stronger,  the  abnormal  condition  of  the  digestive  tract  also 
improves;  this  in  turn  means  better  digestion  because  of  better  absorp- 
tion and  assimilation.  With  the  full  amount  of  oxygen  inhaled,  met- 
abolism and  general  body   construction   are   improved,   and   this   again 
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reacts  to  the  benefit  of  the  digestive  canal,  and  thus  a  beneficial  circle 
is  set  up.  During  the  working  hours,  supplemental  meals  of  a  fluid, 
highly  nutritious  and  bland  nature  (milk,  crackers,  eggs,  cocoa,  farina- 
ceous foods)  can  be  taken;  these  are  best  taken  between  the  regular 
meals.  The  non-irritating  tonics  can  be  used,  and  other  medication  and 
hygienic  matters  as  are  found  indicated  in  the  case.  Plainly,  such  a  better 
course  of  Irfe  can  be  kept  up  for  months,  and  the  results  in  the  end  be 
quite  as  good  as  those  following  the  rigid  rest  cure  for  a  short  time. 

It  is  interesting  to  note  that  the  noblest  exponent  and  perfector  c! 
the  so-called  rest  cure  should  have  been  an  American  (Weir  Mitchell). 
For  in  this  country  surely,  particularly  with  many   of  our  women 
patients,   it   came   as   a   worthy   medical   legacy   and    blessing.      But  in 
this    same   land    where    hysterical   progression,    stern    competition,  and 
excessive  work  have  made  such  vast  progress,  are  found  many  individ- 
uals who  cannot  keep  from,  would  not  lessen,  or  who  should  not  resort 
to  these  nerve-racking  forces,  and  in  these,  as  well   as  in   those  who 
suffer  from  neurotic  and  asthenic  digestive  disorders,  the  simpler  cure, 
along  the  same  lines,  has,  from  a  clinical  standpoint,  a  place  in  medicine 
for  all  days  to  come.     It  is  particularly  appropriate  for  the  man  ha\*ing 
business  interests  which  require  his  daily  observation.     The  taking  of  a 
rest  cure  in  a  sanatorium  or  the  going  away  into  the  country  for  weeks 
at  a  time  is  an  impossible  thing  for  him  in  the  activity  of  a  business 
season.     Then  again,  should  he  have  taken  our  advice  and  fulfilled  the 
requirements  of  a  rest  cure  or  a  sojourn  away  from  business,  he  usually 
reverts  again  to  the  activities  that  have  assailed  his  health  before.    For 
him,  as  well  as  for  those  not  ill  enough  to  demand  such  radical  measures 
in  the  first  instance,  the  modified  form  above  suggested  is  most  valuable. 
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CHAPTER  XL 
Medicinal  Treatments. 


THE  ACIDS. 


In  deficiency  or  absence  of  the  normal  HCl  secretion  in  the 
stomach,  acids  are  used  to  render  the  medium  favorable  in  reaction  for 
the  activation  of  the  pro-enzymes  that  are  secreted,  if  possible  to 
regulate  the  pyloric  reflex  and  cause  stimulation  of  the  duodenal 
mucosa  for  a  higher  status  of  intestinal  digestion,  to  act  as  a  local 
stimulant  and  tonic  to  the  stomach  by  exciting  a  greater  amount  of  HCl 
secretion,  to  act  as  an  antiseptic,  and  for  diagnostic  purposes. 

In  a  deficit  of  HCl,  rationally,  one  would  desire  to  supply  acid  in 
amounts  and  at  such  times  after  meals  as  would  be  necessary  to  acidify 
the  chyme  to  secure  gastric  digestion,  which,  of  course,  would  be 
variable  in  each  case  according  as  the  gastric  analysis  displays  infor- 
mation of  the  diminution  of  the  secretion.  Considering  that  an  Ewald 
test-meal  removed  in  the  height  of  its  digestion  (60  minutes)  showed  a 
moderate  decrease  of  secretion  (subacidity),  less  quantities  of  the  acid 
should  be  employed  than  in  anachlorhydria,  and  its  administration 
should  not  take  place  until  the  stomach  has  had  time  to  secrete  its  own 
quantity  of  acid  first.  Then  again,  should  amounts  of  food  larger  than 
are  present  in  the  Ewald  meal  have  been  ingested,  and  particularly  when 
such  meals  are  more  highly  albuminoid  and  mixed  in  character,  it 
makes  a  diflFerence  in  the  quantity  and  interval  after  meals  at  which 
the  acid  is  taken.  These  remarks  pertain  to  individuals  who  are  suflfering 
from  digestive  disorder,  and  not  those  who  have  had  a  deficiency  or 
absence  of  HCl  secretion  for  years  without  any  symptoms. 

As  to  the  benefits  which  come  from  the  administration  of  the 
acids  to  assist  gastric  digestion  and  the  doses  in  which  they  should 
be  taken,  there  is  a  wide  variety  of  opinions  on  the  part  of  various 
observers.  Schiile^  claimed  that  the  use  of  hydrochloric  acid  showed 
no  eflFect  at  all  even  in  large  doses,  and  Boas^  practically  agrees  with 
him  and  states  that  it  is  far  more  likely  that  the  acid  exerts  an  influence 
on  the  motility  of  the  organ  and  in  this  way  benefits  digestion.  While, 
in  the  author's  observations,  the  administration  of  hydrochloric  acid  does 
act  as  a  motor  stimulant  to  the  stomach  and  assists  in  the  emptying  of 
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the  organ  during  digestion,  it  is  difficult  to  agree  that  its  use  in  suitable 
instances  is  without  chemical  benefit  to  digestion.  The  crux  of  the  ques- 
tion in  cases  of  subchlorhydria  or  anachlorhydria  is :  Are  pro-cnzyine> 
present  in  the  gastric  juice  of  the  individual  or  not,  and  if  they  are  present 
is  there  sufficient  acid  secretion  to  activate  the  ferment  regularly  secreted 
or  not?  A  low  or  absent  HCl  content  in  test-meals  is  no  more  an 
indication  for  the  administration  of  acids  than  is  that  of  any  cloud  in  tiie 
sky,  of  rain.  To  administer  acids  to  a  case  which  has  an  achylic  condition 
in  so  far  as  all  of  the  digestive  secretions  are  concerned  is  manifestly 
short-sighted  medicine,  and  the  same  is  true  when  only  small  quantities  of 
the  proferments  are  present  and  there  is  normally  enough  acid  to 
activate  them.  The  subject  has  to  do  mainly  with  the  pathology  of 
the  enzymotic  gland  cells  and  the  state  of  the  secreting  mechanism 
of  the  organ.  In  cancer,  for  instance,  the  acid  secretion  is  usually 
the  first  to  go,  and  for  a  short  time  in  its  early  decline  the  administra- 
tion of  the  acids  can  be  of  some  benefit  to  the  case.  But  when,  as 
commonly  occurs,  the  combined  acid-enzymotic  secretion  is  absent, 
the  giving  of  the  acids  is  of  no  value  and  often  causes  intense  sub- 
jective distress;  the  same  is  true  in  atrophic  gastritis,  and  those  rare 
and  of  short  duration  cases  of  achylia  due  to  neurotic  disturbance  in 
the  secreting  function  of  the  organ  (achylia  is  here  used  as  referring 
to  an  absence  of  all  stomach  secretions,  excepting  mucus,  which  is 
the  proper  designation  of  the  term,  and  not  simply  to  an  anachlorhydria). 
In  most  of  the  cases  of  simple  chronic  gastritis  where  the  proferments 
are  present,  the  acids  are  of  immense  benefit  in  assisting  digestion  and 
relieving  subjective  symptoms,  and  often  in  stimulating  a  higher  normal 
HCl  secretion,  and  as  a  stomach  tonic.  In  late  cases,  when  little  pro- 
enzymes are  formed,  it  is  of  no  value,  particularly  when  much  mucus  is 
present  in  the  organ ;  in  these  instances  its  use,  especially  in  large  doses, 
acts  as  an  irritant  to  the  organ  and  therefore  should  not  be  given.  In 
selected  cases  of  the  depressed  forms  of  secretory  neurosis  when  pro- 
enzymes are  present,  it  is  capable  of  much  benefit,  both  in  the  immediate 
chemical  and  motor  way,  relieving  symptoms,  and  also  as  a  local  stimulant 
to  normal  secretion  of  gastric  juice  and  thus,  indirectly,  as  a  general  tonic 
to  the  body. 

As  to  the  dose  to  employ,  Riegel^  was  correct  in  determining  this 
according  to  the  individual  case.  In  some  instances  very  small  doses 
taken  late  after  eating  suffice,  and  in  others,  Ewald's*  suggestion  of  large 
doses  (90  to  100  drops)  may  be  required.  Care  must  be  taken,  how- 
ever, not  to  give  more  acid  than  would  just  be  necessary  for  full  satura- 
tion, and  it  must  be  remembered  that,  when  administered  under  proper 
conditions,  the  stomachic  effects  from  the  acid  arc  not  due  to  the 
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effects  of  the  free  acid  itself  on  the  mucosa  directly  stimulating  more 
secretion,  but  indirectly  to  the  tonic  effects  on  the  entire  stomach  as 
an  organ  from  the  better  status  of  digestion  taking  place  in.  it.  For 
the  purpose,  the  pure  hydrochloric  acid  (31.9  per  cent,  absolute  HCl), 
or  acidum  hydfochloricum  dilutum  (10  per  cent,  absolute  HCl),  well 
diluted,  are  the  best  forms  to  employ.  My  individual  preference  is 
for  the  diluted  acid  because  of  the  mitigation  of  the  caustic  effect  in 
handling,  and  also  to  prevent  the  fear  that  the  fuming  acid  often 
excites  in  nervous  and  apprehensive  individuals.  When  the  digestive 
action  of  the  acid  is  desired,  8  to  15  drops  of  the  pure  acid  or  25  to  50 
drops  of  the  dilute  acid  are  dissolved  in  a  tumbler  of  water,  and  taken 
at  15  or  30  minute  intervals  after  meals,  using  about  one-quarter 
of  the  quantity  at  a  time,  and  continuing  until  the  glass  is  empty.  The 
freshly  made  nitrohydrochloric  acid,  or  the  dilute  form,  may  be  used 
instead,  and  is  the  better  preparation  to  employ  in  the  chronic  forms 
of  gastritis  of  alcoholics  when  the  stomachic  effects  of  the  acid  are 
desired.  On  these  occasions  it  is  best  to  employ  the  acid  before  meals, 
and  to  combine  it  with  one  of  the  bitters,  such  as  the  following : — 

B  Acidi  nitrohydrochlorici  diluti   6.5  3iss 

Syrupi  aurantii   40.0  5x 

Tincturae  gentianae  compositae 20.0  3v 

Aquae q.  s.  ad  100.0  Siij 

Misce  et  sig. :   Take  one  tablespoonful  three  times  daily  before  meals 
in  half  a  glass  of  water. 

The  nitrohydrochloric  acid  for  practical  purposes  can  be  made  by 
adding  1  part  of  nitric  acid  to  4  parts  of  hydrochloric  acid,  and  the 
dilute  form  is  approximately  a  10  per  cent,  absolute  acid.  In  order 
to  protect  the  teeth  and  obviate  the  disagreeable  sensation  in  the 
mouth,  these  acids  should  be  taken  through  a  glass  tube  and  the 
mouth  well  rinsed  with  an  alkaline  solution  afterward,  or  the  teeth 
cleansed  with  a  little  bicarbonate  of  soda  on  a  toothbrush. 

The  question  as  to  whether  the  administration  of  hydrochloric 
acid  alone  can  bring  back  the  normal  acid  secretion  has  been  answered 
differently.  From  Jaworski,  who  claims  that  the  gastric  secretion  of 
acid  is  lowered  by  prolonged  administration,  through  L.  Wolff,  who 
noted  no  change  in  the  chemistry  after  a  week's  administration,  to 
Riegel,  Reichman,  Mintz,  and  others,  who  could  demonstrate  free  HCl 
in  stomachs  in  cases  in  which  no  secretion  existed  before  its  employ- 
ment, there  is  a  wide  variety  of  opinions.  My  belief  from  many  obser- 
vations on  the  subject,  is  that  the  acid  is  administered  by  not  carefully 
selecting  the  cases  according  to  the  existing  pathology  of  each.  Hydro- 
chloric acid  can  cause  an  increase  of  HCl  secretion  when  organic  or 
malignant   change   has   not    robbed    the    individual    of    the    pro-enzyme 
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secretion;  this   can   easily  be   proven  by   its   employment    in  many  of 
the  neurotic  conditions  of  a  depressed  nature  even  when  an  anachlorhv- 
dria  has  existed  for  a  length  of  time.    But,  as  a  rule,  its  administration 
as  regards  both  dose  and  time  must  be  carefully  regulated  in  each  cast, 
and  care  must  also  be  taken  not  to  discontinue  its  use  too  soon  or  keep 
it  up  too  long;   these  can  be  judged  by  frequent  test-meal  analyses  in 
each  instance.     The  acids  are  occasionally  employed  as  an  antiseptic  in 
the   stomach.     For  this   purpose  they   may   be   taken    at   any   time  in 
reference  to  meals,  on  an  empty  stomach,  between  meals,  or  night  and 
morning.    My  preference  in  those  low  secretion  cases  with  bacterial  in- 
crease is  to  give  it  in  the  usual  way  after  meals  on  the  empirical  obsen-a- 
tion  that  I  have  seen  the  doses  to  be  more  efficacious  at  these  times.   For 
these  cases,  the  giving  of  the  acids  is  only  a  poor  substitute  for  regular 
lavage,  particularly  when  this  is  done  with  a  weak  HCl  solution.    A  solu- 
tion of  the  acid  sometimes  serves  a  good  purpose  in  making  a  diagnosis 
of  gastric  ulcer  of  the  acute  type.     There  are  cases  of  such  in  which 
the  symptoms  are  only  suggestive  and  in  which  the  cardinal  symp- 
toms  of   pain,    excessive   vomiting,    hematemesia,    etc.,    are    absent  or 
present  only  in  a  very  modified  form.     In  a  few  of  these,  the  giving 
of  50  drops  of  the  dilute  acid  in  half  a  tumbler  of  water  on  an  empty 
stomach  will  occasionally  excite  a  boring  pain  in  the  stomach,  nausea, 
vomiting,  etc.,  by  its  irritating  chemical  effect  on  the  ulcer  surface. 

The  contraindications  to  the  use  of  hydrochloric  acid  are,  of 
course,  states  of  high  secretion,  hypermotility,  hyperesthesia  and  gas- 
tralgia,  and  the  irritative  organic  states  of  the  stomach.  Care  should  be 
used  in  employing  it  in  cases  of  apparent  subacidity  when  a  hyperesthesia 
exists,  because,  as  Riegel  has  pointed  out,  and  which  is  dealt  with  more 
fully  elsewhere  in  this  volume,  these  may  be  instances  of  an  excessive 
secretion  for  that  stomach  in  the  first  instance,  even  if  the  acid  secretion 
be  low  in  a  small  quantity  of  the  filtrate. 

ALKALIES. 

Since  the  days  of  Claude  Bernard,  who  found  that  small  doses  of 
the  alkalies  have  a  stimulating  effect  on  the  gastric  secretion  and  the 
taking  of  large  quantities  neutralized  the  acidity  of  the  gastric  juice 
in  animals,  the  alkalies  have  been  largely  employed  in  the  treatment 
of  digestive  disorders.  In  suitable  cases  it  can  definitely  be  said  that 
their  use  comprises  one  of  the  most  valuable  medicaments  we  have  for  the 
relief  of  subjective  symptoms  in  the  majority  of  cases  of  gastric  dis- 
orders that  come  to  the  clinician,  and  the  reason  for  this  is  that  states 
of  high  secretion  make  up  the  majority  of  the  functional,  neurotic,  and 
mild  organic  disorders  that  are  encountered. 
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More  extensively  than  the  discussion  of  the  acids,  the  controversy 
has  waged  for  years  as  to  the  vahie  of  the  alkaHes  in  stimulating  a  higher 
HCl  secretion,  all  authorities  having  agreed  as  to  their  neutralizing  effect 
in  excessive  HCl  secretion.  In  my  opinion,  the  alkalies  taken  before 
meals  are  of  no  practical  value  for  stimulating  a  higher  secretion.  The 
benefits  in  this  way  in  cases  of  chronic  gastritis  (in  which  the  HCl  is 
usually  lowered)  reported  from  Carlsbad,  Vichy,  Vals,  and  other  springs 
are  not  due  to  direct  specific  medical  virtue  in  the  waters,  but  to  the  regular 
routine  of  living,  freedom  from  depressing  business  and  domestic  worries, 
fresh  air,  good  sleep,  abstinence  from  alcohol,  the  dissolving  effects  of 
the  alkaline  waters  on  the  adherent  gastric  mucus,  and  purgative  effects 
from  the  sulphate  salts.  It  is  probable,  as  Hemmeter^  has  suggested, 
that  the  taking  of  an  alkali  before  meals  could  act  as  an  irritant  to  the 
mucosa  and  set  up  a  secretory  reaction  in  about  the  same  manner  as  a 
saline  solution  to  the  nasal  mucosa  would  excite  a  mucous  flow.  But  this 
is  not  always  the  case  in  the  stomach,  and  not  at  all  so  unless  the  gastric 
mucosa  and  the  secreting  apparatus  are  normal. 

In  hyperchlorhydria  and  hyperchylia,  the  alkalies  are  usually  given 
after  meals  at  the  time  when  the  symptoms  of  irritation  from  the  free  acid 
manifest  themselves  (pain,  distress,  pyrosis,  distention  of  the  stomach, 
eructations,  etc.),  and  in  such  quantities  as  is  necessary  to  control  the 
symptoms.  Their  employment  may  be  kept  up  for  long  periods  of 
time  without  danger  to  the  stomach,  although  care  must  be  taken 
when  the  commonly  employed  bicarbonate  or  dried  carbonate  of  soda 
is  used,  that,  from  the  generation  of  large  amounts  of  CO2,  a  myas- 
thenia or  atony  from  distention  does  not  develop,  or  that  the  "bicar- 
bonate of  soda  habit"  is  not  contracted  in  which  often  viciously  large 
doses  are  habitually  taken.  In  gastrosuccorrhea  bicarbonate  of  soda  may 
be  taken  between  meals,  although  the  use  of  the  alkaline  milk  or  tgg  albu- 
min is  decidedly  best  for  relieving  the  distress;  the  same  may  be  said 
of  cases  late  in  the  treatment  of  acute  gastric  ulcer  in  which  the  HCl 
continues  excessive.  Sometimes  in  a  case  of  hyperacidity  the  giving  of 
the  alkalies  before  the  meals  relieves  the  symptoms  better  than  when  they 
are  taken  after  the  meals.  Altogether,  it  must  be  said  that  the  use 
of  the  alkalies,  as  well  as  the  acids,  is  only  a  temporary  measure,  and 
that  the  institution  of  more  rational  means  for  the  permanent  relief 
of  these  secretory  states  is  by  far  the  best  medicine  (lavage,  dieting, 
hygiene,  better  mode  of  life,  etc.). 

Of  the  alkalies  employed  there  arc  the  solid  forms  and  the  alkaline 
waters  from  various  springs.  The  first  comprise  alkalies  in  combination 
with  carbonic  acid  and  vegetable  acids  (sodium  carbonate,  bicarbonate, 
and  citrate),  and  those  combined  with  the  earthy  alkalies  (magnesia  usta. 
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magnesium  ammonio-phosphate,  and  bismuth  subcarbonate).  The  order 
of  these  in  their  power  of  neutralization  is  as  follows :  magnesium  usta 
(calcined  magnesia),  magnesium  ammonio-phosphate,  sodium  biar- 
bonate,  sodium  carbonate  exsic,  and  bismuth  subcarbonate;  the  last 
possesses  the  additional  value  of  being  a  mechanical  sedative  and  abc'Ut 
three  times  as  valuable  an  antacid  as  the  subnitrate  salt. 

Belladonna  and  its  most  active  alkaloid,  atropine,  are  also  most 
valuable  antacids  in  an  indirect  way  by  inhibiting  the  secretion  of  the 
stomach,  and  are  most  valuable  additions  to  the  alkalies  in  very  high 
hyperchlorhydria  and  gastrosuccorrhea.  The  formulas  I  have  found 
most  useful  in  my  practice  are  the  following : — 

In  hyperchlorhydria  (digestive  increase  of  acid)  : — 

B  Magnesii  oxidi  ponderosi, 
Sodii  carbonatis, 
Bismuthi  subcarbonatis, 
Saccharii  lactis    aa     15.0     3iv 

Fiat  massa  et  sig. :    Take  one-half  a  teaspoonful  in  water,  one  hour 
after  meals. 

Or, 

IJ  Magnesii  oxidi  ponderosi   10.0  5iiss 

Bismuthi  subnitratis  20.0  3v 

Syrupi  acaciie. 

Aquae  destillatae aa  q.  s.  ad  200.0  5viij 

Fiat  massa  et  sig. :  Take  one  tablespoon ful,  one-half,  one  or  two 
hours  after  meals  (as  the  case  may  require).. 

Or,  when  constipation  exists, 

H  Magnesii  oxidi  ponderosi  10.0    Siiss 

Misturae  rhei  et  sodae  200.0    5vij 

Fiat  massa  et  sig.:  Take  one  tablespoon  ful  immediately,  one-half  or 
one  hour  after  meals  (as  the  case  may  require).  Extract  of  cascara 
sagrada  may  be  added  to  the  above  and  the  dose  of  mist,  rhei  et  sodae 
lowered  to  a  dessertspoonful. 

Or,  when  a  mixture  of  powder  is  not  handy, 

IJ  Magnesii  oxidi  ponderosi, 
Bismuthi  subcarbonatis, 
Pulveris  rhei    aa     25.0    5vj 

Fiant  tabs.  no.  l. 

Sig. :   Take  one  or  two  tablets  one-half,  one  or  two  hours  after  meals 

(as  the  case  may  require). 

In  gastrosuccorrhea  (continuous  secretion  of  acid), 

H  Extracti    belladonn.x 0.3    gr.  v 

Bismuthi  carbonatis  15.0    Xiv 

I'^iant  tabs,  vel  chart,  no.  xx. 

Sig.:  Take  one  before-  meals  and  one  of  ihe  antacids  above  after 
meals. 
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Or, 

B  Extracti  belladonna  0.2  gr.  iij 

Sodii  carbonatis   4.0  3j 

Magnesii  oxidi  ponderosi, 

Bismuthi  bicarbonatis  aa  15.0  3iv 

Fiat  massa  et  sig. :   Take  one  teaspoonful  one-half  hour  after  meals 
(0.1  of  strychnia  sulphate  may  be  added  to  the  above  in  cases  of  atony). 

The  Carlsbad  salts,  or  spring  waters  having  like  chemical  com- 
positions,  form  most  valuable  adjuncts  to  the  treatment  of  these  con- 
ditions. According  to  Professor  E.  Ludwig,  the  composition  of  the 
pulverized  Sprudel  salts  is  the  following : — 

Sodium  sulphate 41.62  per  cent 

Potassium  sulphate  3.31  " 

Sodium  bicarbonate 36.1 1  ** 

Sodium  chloride 18.19  " 

Lithium  carbonate 0.2  " 

Sodium  borate  0.03  " 

Water    0.44  " 

An  artificial  Carlsbad  salt  (sal  carolinum  fractitium),  made  after 
the  German  Pharmacopeia,  and  supplied  in  both  dry  amorphous  and 
crystalline  forms,  has  essentially  the  same  chemical  composition  as 
regards  the  most  active  salts.    This  contains  in  100  parts: — 

Sodium  sulphate   44  parts. 

Potassium  sulphate  2- 

Sodium  chloride 18 

Sodium  bicarbonate 36 


It 
ti 


After  an  extensive*  experience  with  both  the  imported  and  artifi- 
cial variety,  I  must  say  that  medicinally  the  original  salt  possesses  no 
advantage  over  the  other,  so  that  of  late,  because  of  the  cheapness  and 
more  universal  procurability  of  the  artificial  salts,  these  are  now 
almost  exclusively  used  by  me.  Occasionally,  the  borate  and  lithium 
salts  in  the  Sprudel  salts  make  their  choice  of  some  additional  value. 

These  salts  can  be  administered  in  various  ways,  but  best  not  after 
meals — because  of  the  purgative  action  of  the  high  sodium  sulphate 
content,  and  the  fact  that  as  a  distinct  antacid  the  plain  alkalies  are 
more  desirable.  The  instances  in  which  thev  are  most  valuable  are  those 
combining  constipation  with  the  excessive  acid  secretion  (most  commonly 
observed),  as  in  excessive  secretion  of  the  hyperchlorhydric  and  hyper- 
chylic  types,  and  in  gastric  ulcer.  In  my  opinion,  the  best  results  are 
observed  when  from  4  to  10  grams  are  taken,  well  diluted  in  cold  water 
(tumblerful),'  in  the  morning,  on  an  empty  stomach.  This  acts  as  a 
neutralizer  to  such  gastric  secretion  as  had  accumulated  in  the  empty 
stomach,  a  discutient  to  the  mucus  that  is  present,  washing  it  into  the 
intestine,  and,  after  absorption  into  the  general  circulation  and  elimina- 
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tion  by  the  lower  portion  of  the  colon,  as  a  gentle,  painless,  quick,  and 
short-acting  purge.  In  this  combined  way  decided  benefit  comes  from  its 
employment,  particularly  inasmuch  as  the  salt  is  so  well  borne  by  iht 
stomach  that  its  use  can  be  continued  over  a  considerable  length  oi 
time.  This  latter  fact  has  several  times  been  draw^n  to  my  attcmioo 
in  cases  of  gastric  ulcer  in  which  Rochelle,  Epsom,  and  other  salts 
had  been  used  for  their  purgative  action,  and  which  salts,  administered 
on  the  empty  stomach,  immediately  caused  violent  pain  in  the  organ, 
and  sometimes  vomiting  and  hematemesia.  In  gastritis  acida  I  have 
occasionally  found  some  benefit  for  a  short  time  in  giving  about  1 
gram  of  the  Carlsbad  salts  fifteen  minutes  before  meals.  As  a  menstruuni 
for  the  salts  good  drinking  water  or  plain  spring  water  may  be  used,  or 
Vichy,  Fachinger,  Apollinaris,  Saratoga  alkaline,  or  Bedford  spring  water 
employed.  Lastly,  these  salts,  as  well  as  bicarbonate  of  soda  or  lime 
water,  may  be  used  to  good  purpose  in  weak  solutions  in  warm  water  for 
lavaging  the  stomach. 

OILS. 

Of  late  years  the  employment  of  oils  in  the  local  treatment  of  gas- 
tric disorders  has  received  considerable  attention.  This  is  mostly 
due  to  the  experiments  of  Cowie  and  Munson^  on  human  beings,  and 
the  view  of  Pawlow -^  based  upon  animal  experimentation,  all  agreeing  that 
the  influence  of  oils  and  fats  is  to  decrease  gastric  acidity.  A  difference 
of  opinion  seems  to  exist  between  observers  as  to  how  this  is  brought 
about,  Pawlow  believing  that  the  effect  is  exercised  through  reflex  central 
stimulation  of  the  inhibitory  centers  of  these  nerves,  and  that  the 
mechanical  action  of  the  oil  is  very  subordinate.  On  the  other  hand, 
Cowie  and  Munson  believe  that  the  effect  is  mostly  local,  acting  in 
two  ways — by  covering  and  by  coating  the  mucosa — ^thus  keeping  the  food 
from  direct  contact  with  the  mucosa  and  thereby  limiting  the  stimulating 
effect  and  causing  a  lower  secretion  of  acid.  To  this  latter  view  I  agree, 
although  it  must  not  be  forgotten  that  in  many  of  the  excessive  secretions 
of  a  neurotic,  and  even  of  a  catarrhal  nature,  well-digested  oil  is  a 
powerful  reconstructor,  energizer,  and  tissue  sparer,  and  by  its  consti- 
tutional effects  could  assist  in  bringing  about  a  more  normal  condition 
of  secretion  in  the  stomach.  It  is  a  common  clinical  observation  in  manv 
of  these  cases,  that  when  the  oil  is  taken  before  meals  on  an  empty  stomach 
a  much  more  marked  subjective  benefit  is  brought  about  than  is  noted 
when  it  is  taken  after  meals  (in  fact,  in  most  cases,  when  so  taken  no 
benefit  and  even  distress  may  ensue).  The  reason  for  the  latter  is  that 
olive  or  cotton-seed  oil.  taken  during  or  after  meals,  retards  the  evacua- 
tion of  foods  from  the  organ,  and  thus  its  employment  in  atonic  condi- 
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tions  of  the  organ  is  contraindicated.  This  rule,  however,  does  not  hold 
so  true  when  such  fats  as  butter  or  its  suspended  form  in  cream  are 
employed,  since  these  are  usually  taken  in  smaller  amounts  ahd  are  better 
borne  (although  even*  with  these,  particularly  in  cases  of  fat  intolerance, 
distress  may  ensue). 

In  hypermotility  and  pyloric  spasms  the  use  of  the  oils  before 
meals  is  rationally  indicated.  Particularly  in  pyloric  spasm  of  cases 
in  which  the  cause  is  unknown,  or  in  the  post-operative  cases,  whether 
there  is  much  dilatation  of  the  stomach  or  not,  the  instillation  of  about 
100  grams  of  warmed  oil  or  50  grams  of  fresh  butter  in  the  empty 
stomach  in  the  mornings,  and  more  or  less  taken  during  the  day,  may 
cause  the  most  striking  benefit,  both  in  the  local  relief  of  the  subjective 
symptoms  and  also  in  the  general  status  of  nutrition.  The  effect  upon 
constipation  in  poorly  nourished  neurotic  persons  with  a  high  HCl  secre- 
tion produced  by  the  free  use  of  oil  is  often  most  valuable. 

In  a  certain  class  of  cases,  for  which  it  is  difficult  to  ascribe 
reasons,  there  is  an  intolerance  of  fats  in  any  form.  Whether  this  is 
due  to  poor  fat  digestion  and  absorption,  or  a  difficulty  in  assimilating  fats 
after  absorption — and  thus  of  metabolic  nature — it  is  impossible  with 
our  present-day  knowledge  to  say.  But  it  is  certainly  true  that  with 
some  patients  in  whom  their  use  seems  to  be  indicated,  such  foods  rich 
in  fats  as  milk,  cream,  butter,  eggs,  olive  oil,  and  the  like,  cannot  be 
taken  without  discomfort.  Leaving  out  of  consideration  such  condi- 
tions in  which  the  use  of  fat  would  not  be  advisable  (icterus,  pan- 
creatic disease,  structural  disease  of  the  intestinal  wall,  some  cases  of 
diabetes,  or  phthisis),  as  Edsall^  has  pointed  out  and  also  as  I  believe, 
enough  consideration  has  not  been  paid  to  this  subject.  In  a  number  of 
cases  that  have  been  referred  to  me  in  whom  these  foods  had  been  used 
with  increasing  distress  to  the  patient,  the  giving  of  fat-free  foods 
(skinuned  milk,  white  of  eggs,  carbohydrates,  green  vegetables,  etc.) 
has  relieved  the  symptoms,  regulated  the  bowels  when  a  diarrhea  existed, 
or  controlled  the  constipation  when  the  feces  were  hard  and  dry  from 
condensation  of  calcium  soap. 


LOCAL  AND  GENERAL  TONICS. 

Of  service  in  the  treatment  of  stomach  conditions  is  the  use  of 
local  tonic  measures.  Among  these,  in  suitable  cases  is  the  employ- 
ment of  lavage,  proper  dieting  both  to  meet  the  chemico-dynamic  con- 
dition of  the  organ  and  sometimes  also  in  the  effort  to  **work  down" 
or  "work  up"  the  stomach  functions,  intragastric  faradism,  and  lastly. 
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the  use  of  drugs  for  the  same  purpose,. of  which  nux  vomica  and  its 
alkaloid  combinations  of  strychnine  are  by  far  the  most  active. 

The  very  general  use  of  nux  vomica  preparations  in  the  treatment 
of  gastric  disorders  has,  even  in  the  days  of  more  empirical  medicine, 
shown  this  drug  to  be  of  value.  In  the  class  of  such  useful  remedies 
as  opium,  digitalis,  quinine,  etc.,  the  use  of  nux  vomica  has  received  a 
very  broad  application.  The  main  physiological  action  of  the  active 
principle  of  nux  vomica  is  to  increase  the  activity  and  power  of  the 
non-striated  and  the  striated  muscular  fibers  (thus  its  value  in  atonic 
states  of  the  gastro-enteron,  heart,  arteries,  etc.),  as  well  as  its 
stimulating  effects  on  depressed  states  of  the  central  nervous  system. 
Although  its  physiological  effect  in  producing  dynamic  and  general  stimu- 
lation is  its  main  therapeutic  action,  it  has  in  addition  the  power  to  increase 
the  gastric  secretion  to  a  limited  extent.  Whether  this  is  simply  due  to 
better  motility  and  central  nervous  stimulation  of  the  secreting  apparatus 
it  is  impossible  to  say;  but  there  is  no  doubt  of  some  degree  of  power 
in  this  direction,  particularly  if  the  patient  has  appreciated  the  bitter 
taste  of  the  drug  when  taking  it,  such  as  in  the  form  of  tincture  of  nux 
vomica  or  strychnine  in  solution  (here,  like  all  bitters,  it  probably  reflexly 
stimulates  gastric  secretion  by  its  peculiar  persistent  bitter  taste). 

In  simple  cases,  such  as  after  an  attack  of  acute  gastritis,  mild 
neurotic  conditions  of  a  depressive  nature,  or  in  the  waning  digestive 
power  of  the  aged,  its  dose  need  not  be  large,  5  to  10  drops  of  tincture 
of  nux  vomica,  or  1  to  2  milligrams  (%o  to  %o  grain)  of  sulphate  or 
nitrate  of  strychnine.  But  in  atonic  conditions  of  the  stomach,  or  low 
secretory  states,  such  as  are  present  in  chronic  gastritis,  larger-sized 
doses  should  be  employed.  It  is  well,  however,  since  one  cannot  fore- 
tell what  the  patient's  tolerance  will  be,  to  start  with  small  doses 
and  gradually  increase  the  quantity.  In  marked  cases  of  atony  when 
the  drug  is  well  tolerated,  I  am  not  averse  to  giving  as  much  as 
20  or  30  drops  of  the  tincture,  or  4  or  8  milligrams  of  the  soluble 
strychnine  salt  in  water  before  meals.  When  the  taste  is  complained 
of  (some  people  like  it)  the  tincture  may  be  placed  in  soft  elastic 
capsules,  or  strychnine  may  be  employed  mixed  with  lactose  sugar  and 
placed  in  cachets  or  made  up  in  tablet  or  pill  form.  These  high  doses 
may  be  continued  for  a  length  of  time,  but  at  the  first  suggestion  of 
twitching  or  rigidity  of  the  muscles  the  dose  should  be  lowered  or  stopped 
for  the  time  being. 

Physostigmine  salicylate  (eserine  salicylate)  or  physostigmine 
sulphate  (eserine  sulphate)  may  be  mentioned  in  this  connection  as 
being  used  in  gastric  dilatation  mostly  in  those  acute  cases  that  follow 
surgical  operations.     In  a  close  study  of  the  literature  pertaining  to 
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the  use  of  eserine  in  these  cases,  and  considering  the  well-known 
properties  of  this  drug,  I  fail  to  understand  the  rationale  in  the  use 
of  eserine  for  these  conditions.  The  facts  that  the  Calabar  bean 
or  its  preparations  produce  muscular  tremors  by  an  efifect  upon  the 
muscles  themselves  and  also  a  rise  in  the  arterial  pressure,  are  but 
poor  reasons  for  its  employment  in  these  cases  when  the  well-known 
•depressing  effects  of  the  drug  are  taken  into  consideration.  Practically 
all  of  the  successfully  treated  cases  that  have  been  reported  in  which  this 
drug  had  been  used  were  also  treated  by  posture  and  lavage  at  the  same 
time,  and,  in  my  opinion,  the  benefits  from  the  treatment  were  due 
entirely  to  the  latter,  the  case  recovering  in  spite  of  the  eserine. 
Strychnine  is  by  far  the  safer  and  more  efficient  drug  to  employ,  espe- 
cially when  one  considers  that  our  knowledge  of  the  causative  factors 
at  work  in  these  surgical  dilatations  are  still  so  little  known.  The 
drug  is  usually  employed  hypodermically,  employing  about  0.00065 
gram,  or  ^oo  grain,  at  a  time. 

It  may  finally  be  mentioned  that  the  best  local  tonic  measures  in 
stomach  conditions  are  proper  dieting,  systematic  lavage  when  the 
muscular  walls  of  the  organ  are  not  much  weakened,  proper  hygiene, 
general  tonics,  and  electricity. 

The  general  tonics  that  are  so  often  employed  in  digestive  cases 
are  those  that  pertain  to  the  broad  field  of  medical  conditions  in  which 
such  measures  may  be  indicated.  Among  a  few  of  the  medicaments 
and  the  preparations  of  them  that  deserve  special  mention  and  which 
I  most  frequently  employ  are  the  strictly  hematinic  tonics  (iron,  manga- 
nese), and  the  accessory  substances  that  are  usually  added  to  them,  such 
as  strychnine,  quinine,  bichloride  of  mercury,  etc.,  and  lastly  those  medi- 
caments that  are  classed  as  alteratives,  such  as  arsenic,  the  iodides,  etc. 
In  the  consideration  of  these,  the  author  will  touch  upon  their  general 
clinical  use  and  then  detail  their  application  in  digestive  conditions. 

The  commonest  accompaniment  to  digestive  disturbances  is  an 
anemia,  observed  in  states  all  the  way  from  a  slight  and  severe  type 
of  secondary  anemia  to  the  more  complex  and  pernicious  form.  Con- 
sequently, the  use  of  one  of  the  iron  preparations  is  often  called  for 
in  the  treatment,  and  in  the  selection  of  the  preparation  a  few 
words  would  not  be  amiss.  Upon  the  degree  of  anemia,  depends 
the  selection  of  the  iron  preparation,  the  proteid  combinations  (albu- 
minate, peptonate,  and  the  proprietary  forms),  the  organic  acid  com- 
binations ( ferric  citrate,  or  the  soluble  form  ferri  et  ammonii  citratis  in 
vinum  ferri),  or  the  non-astringent  forms  (saccharated  carbonate,  used 
in  Vallet's  mass,  Blaud's  pills,  or  Griffith's  mixture,  ferri  et  ammonii  or 
potassii  tartratis,  or  the  reduced  iron)  being  desirable  for  the  slight  and 
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moderate  degrees  of  anemia,  and  some  of  these  (such  as  Blaud's  pills 
and  their  combination  with  other  tonics  in  elixir  forms),  and  the 
astringent  varieties  (tinct.  ferri  chloridi,  ferri  sulphatis)  in  the  sever? 
grades.  Mixtures  which  have  served  me  well  in  my  practice  are  the 
following : — 

In  the  neuroses,  with  anemia  and  constipation. 

B  Tincturae  rhei, 

Tincturae  Valerianae  aa     10.0    3iis8 

Liq.  ferri  peptonati  cum  mangani 100.0    Siiiss 

'   Misce  et  sig. :   Take  one  or  two  teaspoonfuls  after  meals  in  water. 

Or, 

3  Sodii  bromidi, 

Fluidextracti  rhamni  purshianae   aa     10.0    3iiss 

Liquoris  ferri  albuminati 100.0    3iiiss 

Misce  et  sig. :    Take  one  or  two  teaspoonfuls  after  meals  in  water. 

In  the  absence  of  constipation,  the  rhubarb  or  cascara  can  be  left  out, 
and  the  bromide  and  valerian  combined  in  the  one  mixture. 

In  myasthenia  or  atony  with  anemia  the  following  is  useful  :— 

IJ  Tincturae  nucis  vomicae IZO    3iij 

Liquoris  ferri  albuminati q.  s.  ad  150.0    Sv 

Misce  et  sig. :  Take  two  teaspoonfuls  after  meals  in  water. 

Strychnine  sulphate  may  be  used  instead,  and  in  weak  heart 
action  the  nitrate  salt  is  the  preferable.  Strychnine  is  an  excellent 
corrective  of  acute  digestive  disorders  in  the  aged.  The  albuminate  of 
iron  solution  contains  nearly  0.7  per  cent,  of  metallic  iron  with  20  per 
cent,  (by  volume)  of  alcohol,  and  the  solution  of  peptonate  of  iron  vMi 
manganese  about  25  per  cent,  (vol.)  alcohol. 

Of  the  dry  forms  of  iron  to  be  recommended  for  simple  anemias 
are  the  following  combinations : — 

In  the  neuroses  with  anemia. 

IJ  Zinci  Valerianae 5.0    3iss 

Ferri  reducti    4.0    3j 

Fiant  oil.,  tabs.,  vel  capsul.  no.  l. 
Sig. :  Take  one  after  meals. 

Or  in  the  depressed  conditions  with  anemia,  the  desirable  nascent 
form  of  Blaud  pill  may  be  given  as : — 

I^  Strychninae  sulphatis  0.07  jr.  j 

Ferri  sulphatis  4.0    if 

Potassii  carbonatis  8.0    5ij 

Fiant  capsulae  vel  pilulae  no.  xxx. 

Sig.:  Take  one,  one-half  or  one  hour  after  meals,  tea  never  being 
drunk  with  the  meal  before  taking. 
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In  constipation,  laxatives  such  as  extract  of  cascara  sagrada,  aloin, 
etc.,  may  be  added  to  either  one  of  the  above  two  combinations,  but  it  is 
alwrays  best  to  use  these  separately  in  some  form  before  retiring,  or  in 
cases  of  high  acidities,  the  Carlsbad  salts  in  the  morning  before  break- 
fast. • 

The  following  is  an  excellent  formula  in  cases  of  persistent  ano- 
rexia and  anemia  from  whatever  cause,  and  particularly  in  that  of 
subacute  or  chronic  gastritis : — 

3  Tincturae  nucis  vomicae 9.0    Sjiss 

Elix.  gentians  cum  tincturae  ferri  chloridi 90.0    'Siij 

Misce  et  sig. :   Take  one  teaspoonful  in  water  before  meals. 

In  the  average  case  (when  non-malarial)  quinine,  unless  used  in 
very  small  doses,  had  best  be  left  out  of  the  combinations  employed; 
the  same  may  be  said  of  the  arsenic  preparations,  excepting  possibly  in 
the  very  severe  grades  of  anemia  where  their  short  use  may  be  of 
value,  and  also  bichloride  of  mercury  in  non-syphilitic  cases.  The 
iodides  and  the  syrup  of  hydriodic  acid  are  of  much  value  in  syphilitic 
conditions  affecting  the  gastro-enteron  (which  are  usually  late  manifesta- 
tions), and  as  an  internal  discutient  and  alterative  in  the  aged.  For 
the  latter,  in  cases  of  general  and  also  arterial  sclerosis  of  the  upper 
splanchnic  area,  the  iodide  preparations  are  always  worthy  of  a  trial. 
The  doses  of  the  iodide  salts  should  be  small  (0.3,  or  5  grains), 
taken  in  milk  or  water  at  meals,  and  continued  for  a  length  of  time.  It 
has  been  my  observation  that  what  cannot  be  accomplished  by  these 
small  doses  is  not  by  larger  ones,  and  then  the  chemical  damage  to  the 
stomach  from  the  medicaments  is  always  a  negative  factor.  Mainly  for 
this  reason  in  these  cases,  I  most  often  employ  the  syrup  of  hydriodic 
acid  taken  well  diluted  before  meals,  to  which  a  small  amount  of  strych- 
nine may  often  be  added  with  advantage. 


SEDATIVES. 

Because  of  the  many  neurotic  conditions  of  the  stomach  both 
primary  and  secondary  in  nature,  what  may  be  termed  as  nerve  seda- 
tives are  sometimes  of  service  in  the  relief  of  the  subjective  symptoms. 
In  hypefmotility  and  spasmodic  states  of  the  organ  itself  or  its  orifices, 
as  well  as  in  the  irritative  conditions  (high  acid  secretions,  sensory 
disturbances  such  as  neurasthenia  gastrica,  hyperesthesia,  gastralgia), 
these  may  serve  most  valuably  in  the  symptomatic  treatment.  The 
drugs  which  Answer  the  best  practical  purpose  in  these  instances  are  the 
bromides  and  preparations  of  valerian. 


332  MEDICINAL  TREATMENTS. 

Of  these,  particularly  in  the  more  generally  neurological  condi- 
tions, the  bromides  are  often  most  efficient  relievers  of  symptoms  of 
distress  in  the  stomach.  For  this  purpose  it  is  sufficient  and  desirable 
to  employ  them  after  meals,  and  in  such  doses  as  may  be  necessan 
for  the  case.  This  latter,  in  my  opinioft,  is  very  much  a  matter  of 
personal  equation  in  each  individual,  some  persons  receiving  the 
desired  benetits  from  0.3  to  0.6  (5  to  10  grains)  of  the  bromide  of  soda 
or  potassium  at  a  dose,  others  again  requiring  as  much  as  1.6  (2: 
grains)  or  more  at  a  dose,  the  administration  being  continued  for  some 
time  before  results  are  noted. 

While  it  is  desirable  with  these,  as  with  all  other  medicaments,  to 
stop  their  administration  as  soon  as  possible,  and  employ  more  intelli- 
gent medicinal  means  to  arrive  at  results  along  more  rational  lines,  siill, 
the  bromides  (and  also  valerian)  may  be  continued  in  moderate  doses  for 
a  length  of  time  without  danger  to  the  stomach.  Thus  it  is  that  their 
doses  should  be  decreased  as  the  case  improves,  remembering  at  all  times 
that  in  the  use  of  the  bromides  the  physiological  action  is  essentially 
depressing  in  nature. 

Valerian  is  a  gentle  stimulant,  especially  to  the  nervous  system,  but 
without  any  narcotic  effects.  It  has  been  used  empirically  for  many 
years  in  the  treatment  of  functional  nervous  disorders,  especially  in  such 
as  hysteria,  hypochondriasis,  and  neuralgia,  sometimes  with  benefit, 
sometimes  without.  In  neurasthenic  conditions  affecting  mainly  the 
gastro-enteric  canal  its  employment  is  well  worth  a  trial,  particularly 
when  used  in  combinations  with  strychnine,  zinc,  or  iron.  There  being  no 
objection  to  its  use  (excepting  the  unpleasant  smell),  and,  even  in  large 
doses,  no  untoward  effect  on  the  stomach,  its  various  preparations  may  be 
added  to  such  other  formulas  as  are  employed,  some  of  which  (with  the 
bromides)  are  found  included  in  the  general  tonics. 

A  few  others  which  have  at  times  served  me  well  are  the  following:— 

In  clean-cut  neurotic  conditions,  where  the  gastric  functions  seem 
to  be  normal : — 

R  Sodii  bromidi  8.0    5ij  (or  more) 

Aquae  menthje  piperita:  60.0    5ij 

Misce  ct  sig. :   Take  a  teaspoonfiil  after  meals  in  water. 


Or. 


R   Sodii  bromidi. 

Tinctiime  Valerianae    aa     10.0    3iss 

Aquae    100.0    Siiiss 

Misce  et  sig. :    Take  a  teaspoon ful  after  meals  in  water. 
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Or,  when  anemia  is  present, 

B  Quininae  Valerianae, 
Ferri  Valerianae, 
Zinci  Valerianae  aa      2.0    3ss 

Fiant  capsulae,  pilulae,  vel  tabs.  no.  xxx. 
Sig. :  Take  one  after  meals. 

Or,  when  constipation  exists, 

B  Tincturae  rhei, 

Tincturae  Valerianae   aa     10.0    5iiss 

Misce  et  sig. :  Take  20  drops  after  meals  in  water. 

Belladonna  and  its  most  active  alkaloid,  atropine,  may  be  mentioned 
in  this  connection  as  sedatives  to  employ  in  cases  of  excessive  secretion. 
While  the  unpleasant  effects   from  their   use    (dryness  of   the  throat, 
thirst,  eye  symptoms,  hot  skin,  etc.)  are  deterrent  to  their  general  em- 
ployment, they  nevertheless,  in  my  belief,  comprise  the  most  valuable 
medicaments  we  have  for  these  conditions.     It  may  be  considered  as  a 
practical   fact,   that   a   digestive   hyperchlorhydria,   a   persistent   hyper- 
chlorhydria,  and  a  gastrosuccorrhea  are  simply  grades  or  degrees  of 
states  of  excessive  secretion,  and  that  any  medicament  which,  by  its 
physical  action,  can  control  the  output  of  gastric  juice  in  this  way  would 
be  a  rational  remedy  to  employ.    This  is  well  borne  out  in  the  handling 
of  these  cases,  and,  in  the  author's  belief,  this  remedy  has  not  received 
the  broad  application  its  use  deserves  in  the  treatment  of  these  common 
gastric  conditions.    Here,  again,  it  may  be  argued  that  belladonna  is  only 
temporary  in  its  effects  and  does  not  possess  the  properties  for  a  cure. 
I  myself  consider  that  such  measures  as  proper '  dieting,  regular  living, 
freedom  from  mental  strain,  sojourn  in  the  country,  etci,  give  by  far 
more  permanent  results;   still,  there  is  a  fact,  not  mentioned  elsewhere 
to  my  knowledge,  that  a  stomach  condition  which  has  once  worked  up  a 
high  secretion  of  whatever  degree  and  which  is  then  treated  under'condi- 
tions  of  life  in  which  this  was  developed  does  not  respond  as  quickly, 
nor  does  it  continue  as  permanently  in  the  lower  secretion,  when  treated 
by  dieting  and  the  alkalies  alone  as  when  belladonna  (atropine)  has  also 
been  employed.     It  is  a  clinical  observation  of  mine  that  an  amount  of 
HCl  beyond  the  saturation  of  food  present  in  the  stomach  can,  by  virtue 
of  its  chemical  irritation,  cause  still  greater  gastric  juice  secretion,  and 
for  this  reason  alone  belladonna  is  most  valuable.     In  hypermotility  and 
spasmodic  states  of  the  organ  it  often  serves  a  good  purpose  by  its  anti- 
spasmodic properties,  and  since  these  conditions  are  commonly  present 
with  excessive  secretion,  and  in  many  acute  ulcers,  it  is  doubly  useful. 
In  acute  gastric  ulcer  it  serves  an  excellent  purpose  in  holding  down  the 
coaptation  HCl  from  the  Lenhartz  proteid  fluid  diet,  and  its  use  pro- 
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tects  the  gastric  mucosa  during  the  course  of  repair.  In  the  treatment 
of  the  average  case  of  digestive  hyperchlorhydria  its  use  is  but  rarely 
necessary,  proper  dieting  and  the  alkalies  answering  well  enough.  In  per- 
sistent hyperchlorhydria  and  gastrosuccorrhea  it  is  best  given  about 
half  an  hour  before  meals,  and  in  some  cases  of  gastrosuccorrhea  {of 
very  high  degrees)  and  in  acute  ulcer,  0.2  to  0.8  (4  to  8  drops)  of  tinc- 
ture of  belladonna,  or  0.0003  atropine  sulphate  may  be  given  every  3 
or  4  hours  during  the  day ;  in  ulcer,  the  graver  the  case  and  the  higher  the 
amount  of  fluid  proteids  taken,  the  larger  should  be  the  dose,  the  quan- 
tity being  cut  to  one-half  or  less  (and  continued)  after  the  physiological 
symptoms  from  the  drug  appear. 

The  last  sedative  drug,  the  use  of  which  is  occasionally  called  for, 
is  opium  and  its  most  important  alkaloids,  morphine  and  codeine.  In 
very  acute  abdominal  pain  of  the  functional  or  catarrhal  inflammatory 
types  these  drugs  in  a  single  or  a  few  repeated  doses  are  the  most  valuable 
means  at  our  command  to  relieve  excessive  pain.  Of  course,  when 
such  simpler  means  as  a  mustard  poultice  over  the  area  can  control 
the  distress — and  this  is  a  most  efficient  means  to  control  vomiting— 
or  an  ice  poultice,  ice  bag,  or  less  active  remedies  internally  answer  for 
the  purpose,  they  should  be  employed  instead.  Under  no  conditions  should 
the  opiates  be  used  in  the  course  of  steady  treatment  of  the  average  case, 
not  even  in  the  acute  pains  of  gastric  ulcer ;  this,  however,  excepts  some 
of  the  cases  of  late  cancer  in  which  the  relief  of  pain  is  about  all  we  can 
do  for  treatment,  and  in  which  it  is  a  matter  of  indifference  whether  the 
habit  for  the  drug  is  contracted  or  not.  Morphine  acts  well  in  relieving 
the  pain  due  to  the  passing  of  gall-stones  through  the  bile  ducts,  and  also 
as  an  internal  hemostatic  in  cases  of  acute  hemorrhage. 

ARTIFICIAL  FERMENTS. 

As  a  legacy  from  the  days  of  medicine  when  little  was  known  about 
the  digestive  functions,  and  when  the  treatment  of  digestive  disturbances 
was  based  upon  the  flimsiest  of  data,  the  use  of  artificial  ferments  is  still 
with  us.  Empirical  medicine  has  much  in  its  favor,  but  when  it  per- 
sists in  the  use  of  these  substances  in  the  treatment  of  digestive  dis- 
orders, it  is  conservatism  or  irrationalism  or  medical  ignorance  con- 
tinued too  long.  The  main  reason  for  the  persistency  in  the  use  of 
them  is  due  to  the  ferment  propaganda  that  was  and  still  is  broadly 
cast  throughout  the  world  by  the  proprietary  houses  suppl)ring  these 
preparations,  and  the  alluring  twinkle  that  such  terms  as  "pepsin/* 
"pancreatin,"  "malt  diastase,"  and  their  combinations  in  high  sound- 
ing names  have  for  the  much-too-busy  general  practitioner  and  the 
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casy-to-impress  patient  with  a  digestive  disorder.  The  time  will  come 
when  workers  in  clinical  medicine  generally  will  learn  that,  even  if  the 
proteolytic  ferment  extracted  from  the  hog  can  digest  3000  times  its 
weight  of  egg  albumin  in  a  test-tube,  such  pepsin  taken  medicinally  is  a 
poor  makeshift  for  scientific  medicine;  and  the  same  holds  true  with 
trypsin. 

Suffice  it  to  recall  that  in  the  human  being  the  ferment  content 
of  the  stomach  is  not  nearly  so  often  diminished  as  is  the  HCl,  and 
that  even  in  what  looks  as  an  achylia  (where  the  HCl  is  absent)  ttxt 
proferments  are  generally  found  in  sufficient  quantities  to  do  the 
work  needed  should  they  be  activated  by  HCl.  The  work  of  Pawlow 
showed  plainly  that  the  gastric  secretions  vary  in  composition  and 
strength  according  to  the  sort  and  amount  of  food  ingested,  and  that 
it  is  most  doubtful  that  help  may  be  given  by  the  administration  of 
small  amounts  of  artificial  pepsin.  Sollman  has  shown  that  the  prep- 
arations of  ferments  upon  the  market  are  almost,  if  not  entirely,  inert, 
either  because  they  have  degenerated  after  preparation,  or  because 
they  were  not  active  at  the  start.  This  is  particularly  true  of  the 
alcoholic  preparations  and  the  watery  extracts  of  pepsin  when  these  have 
been  kept  for  any  length  of  time  (glycerin  being  the  best  liquid  medium 
for  their  preservation). 

For  a  fluid  preparation  of  pepsin  of  an  acid  nature,  when  added  to 
milk  to  produce  a  quick  coagulum,  proves  only  that  the  milk-curdling 
function  (which  persists  the  longer)  is  at  work  and  not  that  thoroughly 
active  pepsin  is  present,  and  it  is  well  known  that  milk  proteid  coagulated 
artificially  is  less  easily  digested  than  the  original  milk  proteid.  Rennin 
action  is  of  insignificance  in  the  digestion  of  proteids,  since  it  is  absent  in 
the  new-born,  and  its  large  amount  in  the  adult  stomach  is  the  reason 
for  the  adult's  relatively  smaller  digestibility  of  milk  as  a  food. 

Added  to  these  is  the  well-known  fact  that  pepsin  is  destroyed 
in  an  alkaline  medium  (anachlorhydria,  achylia),  and  that  trypsin  is 
destroyed  in  a  weak  acid  medium  almost  as  quickly  (the  majority 
of  stomachs  in  disease  have  more  or  less  acid).  Then  again,  when  in 
combination,  pepsin  destroys  trypsin,  and  trypsin  destroys  pepsin, 
and,  as  was  said  before,  they  both  deteriorate  quickly  in  all  fluid  prep- 
arations unless  most  carefully  protected.  Thus  it  will  be  seen  that  the 
use  of  the  ferments,  plain  or  in  mixtures,  is  irrational  and  ineflFective, 
and  such  benefit  as  may  have  been  apparent  from  their  use  has  been 
due  either  to  other  substances  that  are  contained  in  these  preparations 
(such  as  an  acid  and  alcohol),  other  medicaments  that  had  been  added 
to  them  in  the  prescribing  of  mixtures  or  powders  of  the  ferments,  to 
the  mental  effect  on  the  patient  from  "taking  pepsin,"  or  just  to  the  sug- 
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gestive  effect  on  a  patient  of  being  under  a  physician's  care  for  digestive 
trouble  and  for  which  he  is  taking  medicine. 

The  best  medical  practice  is  to  change  the  diet  in  quality  and  form 
so  as  to  meet  the  chemical  and  dynamic  power  of  the  stomach,  and  to 
employ  such  more  dependable  local  means  and  general  measures  as 
may  be  called  for  to  workthis  power  up  to  a  higher  standard  of  digest- 
ive capacity,  or  decrease  it,  as  the  case  may  be. 

If  one  can  be  sure  in  a  given  case  that  there  is  no  secretion  in  the 
stomach  (achylia),  and  that  the  organ  is  a  mere  receptacle  for  food,  the 
use  of  pancreatin,  pancreas  powder,  or  *'holadin,"  and  rendering  the 
food  alkaline  with  bicarbonate  or  carbonate  of  soda,  assists  in  the  pn> 
teolysis  and  amylolysis  of  food,  and  thus  favors  a  better  state  of  diges- 
tion and  utilization  of  food  in  the  economy.  In  such  cases  the  stomach 
may  be  considered  in  function  as  practically  a  part  of  the  small  intestine. 

The  above  remarks  on  the  animal  ferments  comprise  essentially 
the  author's  ideas  on  the  therapeutic  use  of  also  the  vegetable  ferments 
(nepenthin,  bromelin,  and  papain). 

STOMACHICS. 

The  above  term  has  been  given  to  substances  capable  of  increas- 
ing the  amount  of  gastric  juice  secreted.  In  this  particular  there  is 
no  substance  known  which  by  virtue  of  its  chemical  action  upon  the 
interior  of  the  stomach  can  directly  increase  the  acid-enzymotic  secretion. 
In  my  opinion,  the  substances  classed  as  aromatics  (the  condiments, 
orange,  lemon,  garlic,  onion,  etc.)  when  used  in  foods  can  by  their  odor 
reflexly  cause  a  short  duration  of  gastric  juice  secretion,  and  the  sub- 
stances classed  as  bitters  (gentian,  cinchona,  Colombo,  condurango, 
bitter  orange  peel,  etc.)  can  increase  the  gastric  juice  secretion  in  the 
same  reflex  way,  only  the  first  is  by  way  of  the  olfactory  sense,  and  the 
second  through  the  sense  of  taste.  I  doubt  very  much  that  when  once 
swallowed,  unless  their  effect  when  taken  in  large  amounts  is  irritating 
to  the  gastric  mucosa,  any  benefit  from  increasing  the  gastric  secretion 
comes  from  their  use.  Strychnine  or  tincture  nux  vomica  leaves  the 
most  persistent  bitter  taste  in  the  mouth  of  any  of  the  bitters,  and  it  is 
most  probably  due  entirely  to  this  that  the  use  of  it  can  occasionally 
raise  the  amount  of  stomach  secretion,  although,  being  an  admirable  nen-e 
and  muscle  stimulant,  it  can  (when  the  secretory  or  motor  apparatus  of 
the  stomach  is  below  par  functionally)  by  an  indirect  constitutional  action 
bring  about  a  higher  status  of  secretion.  Orexin,  which  was  strongly 
indorsed  by  Penzoldt,  who  called  it  a  "genuine"  stomachic,  has  been 
extensively  used  in  anorexia  and  low  secretion.    Given  in  0.65  quantities 
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in  bouillon  before  meals,  it  acts  in  the  same  way  as  other  bitter  substances, 
namely,  by  its  pungent,  bitter  taste  (I  have  proven  to  myself  that  it 
does  not  cause  the  secretion  of  gastric  juice  or  increase  it  when  its  taste 
is  marked). 

The  formulas  which  have  served  me  to  the  best  purpose  in  stim- 
ulating a  desire  for  food  and  assisting  to  increased  secretion  are  the 
following : — 

B  Tincturae  nucis  vomicae, 

Fluidextracti   condurangi    §§     15.0    3iy 

Aquae  cinnamomi q.  s.  ad  100.0    Siiiss 

Misce  et  sig. :   Take  a  teaspoonful  in  half  a  tumbler  of  water  before 
meals.  '  > 

Or, 

3  Tincturae  nucis  vomicae 10.0    3iiss 

Elixiris  gentianae q.  s.  ad  100.0    Siij 

Misce  et  sig. :  Take  a  teaspoonful  (or  two)  before  meals  well  diluted. 

Or,  when  constipation  is  present, 

Q  Fluidextracti  rhamni  purshianae, 

Fluidextracti  condurangi  aa     15.0    3iv 

Misce  et  sig. :   Take  20  drops  before  meals  in  water. 

It  is  a  well-known  fact  that  with  the  prolonged  employment  of  a 
diet  free  from  chlorides  (salt-free  diet)  more  or  less  rapid  diminution 
of  the  HCl  output  in  the  stomach  takes  place,  and  may  even  disappear 
altogether,  and  on  the  contrary,  that  the  prolonged  use  of  a  very  salty 
diet  and  salty  enemas  may  give  rise  to  an  excessive  secretion  in  the  organ. 
For  these  reasons,  and  because  salt  may  stimulate  the  appetite  by  its 
pleasant  taste,  and  its  necessity  as  a  constituent  in  the  animal  economy 
to  maintain  good  nutrition,  its  use  in  larger  quantities  will  occasionally 
ser\'e  a  good  purpose  in  cases  of  subacidity  or  anachlorhydria.  In 
the  same  connection  it  must  be  remembered,  that,  while  in  moderate 
quantities  it  may  act  as  a  stimulant,  in  large  amounts  it  can  inhibit  the 
gastric  functions.  Being  well  acquainted  with  two  apparently  normal 
individuals  whose  generous  use  of  salt  in  foods  at  the  table  often 
created  comment,  I  took  advantage  of  the  opportunity  and  made 
analysis^  of  simple  test-meals  extracted  from  each.  Both  results 
proved  to  be  low  in  the  total  HCl  content  (17°  and  36°  total  HCl 
respectively  in  the  two  individuals),  although  the  rest  of  the  analyses 
were  normal.  It  is  probably  best  to  leave  each  normal  individual  to 
his  own  desire  in  the  amount  of  salt  that  he  ordinarily  adds  to  his 
meals,  although  in  the  presence  of  digestive  disorder,  and  since  pa- 
tients do  not  always  possess  this  sense  of  salt  selection  within  them- 
selves, it  is  well  to  increase  or  diminish  the  amounts  of  table  salt  taken 
according  to  the  gastric  analysis  of  the  case. 

22 
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In  the  existence  of  what  may  be  generally  termed  a  pathological 
stomach,  proper  dieting,  the  stimulating  effects  from  regular  lavage, 
the  local  and  general  tonics,  and  better  hygiene  of  living  are  by  far  the 
better  and  more  rational  measures  to  employ  to  "work  up"  gastric 
juice  secretion  than  the  use  of  any  single  means  or  definite  formulas 
of  stomachic  mixtures. 

OTHER  MEDICAMENTS. 

Of  these  the  author  will  only  touch  upon  a  few  of  the  many  sub- 
stances that  are  used. 

Alcohol. — Functional  and  organic  disturbances  of  the  stomach  are 
both  the  cause  and  effect  of  the  use  of  alcohol.  In  all  forms  (even  in 
beers  and  light  wines,  which  are  low  in  percentage  of  alcohol)  alcohol 
is  a  dangerous  remedy  to  employ  for  stomach  disorders,  for,  while  it 
may  stimulate  a  desire  for  food  and  perhaps  cause  a  higher  degree  of 
gastric  juice  secretion,  it  (alcohol)  eventually  diminishes  the  nutrition  of 
the  body,  and  when  taken  in  any  quantity  (brandy,  whisky)  is  highly 
irritating  to  the  stomach  walls. 

L.  Kast^  in  his  observations  (a  case  of  gastric  fistula)  regarding 
the  effects  of  alcohol  pn  the  human  stomach  found  that  alcohol  stim- 
ulated the  digestive  secretion  in  the  organ,  and  that  the  duration  of 
flow  was  increased  beyond  that  possible  of  stimulation  by  water  or 
the  common  food  substances,  but — important  to  note — ^that  even  in 
dilutions  of  10  per  cent,  the  increased  flow  pertained  only  to  the  HQ 
and  not  to  the  enzymes.  Continuing  his  experiments  upon  dogs,  he 
observed  that  in  a  dilution  of  10  to  20  per  cent,  the  secretion  of  gastric 
juice  is  still  more  actively  stimulated  and  at  the  same  time  the  mucus 
was  increased,  and  that  in  dilutions  stronger  than  this  the  secreting 
time  was  shortened  and  the  mucus  still  more  increased,  over  50  per 
cent,  alcohol  producing  relatively  little  HCl  and  abundant  mucus,  and 
over  70  per  cent,  being  a  corrosive  to  the  gastric  mucosa  by  its  disin- 
tegrating effect  upon  the  albumin. 

While  one  may  argue  in  favor  of  the  use  of  alcohol  that  it  is  an 
active  stimulant  to  HCl  and  that  in  small  quantities  its  employment 
seems  to  be  harmless  to  the  stomach,  the  above  observations  prove,  in 
my  opinion,  that  such  action  as  it  has  is  from  the  very  beginning  to  the 
end  that  of  an  irritant  to  the  mucosa.  In  depressed  states  of  secretion 
of  a  functional  type,  the  short  use  of  a  dilute  alcoholic  beverage  ^nth 
meals  may  be  of  some  practical  benefit ;  still,  when  one  considers  the 
commonly  seen  clinical  sequence  of  its  steady  use — ^hypersecretwn, 
secondary  catarrhal  process,  then  the  diminution  of  the  pro-enzymes 
and  finally  loss  of  HCl  and  pro-enzymes  from  changes  in  the  glandu- 
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laris,  with  atony  of  the  secreting  parenchyma,  and  atony  or  hypertrophy 
of  the  muscularis  with  thinning  out,  or  round-cell  and  fibrous  infiltra- 
tion of  the  gastric  walls — for  the  treatment  of  digestive  disorders  its 
use  might  better  be  left  out.  In  a  normal  stomach,  an  occasional 
drink  or  two  of  an  alcoholic  beverage  would  not  be  especially  harmful — 
the  accommodating  stomach  can  correct  itself  after'  them;  but  since 
the  use  of  alcoholic  drinks  first  began,  and  certainly  to-day  in  many  of  the 
races  and  collections  of  people  in  our  great  centers  of  life,  there  is  too 
much  social  and  habitual  drinking  of  these  fluids  with  the  meals  for 
the  safety  of  the  digestive  apparatus,  not  to  speak  of  its  baneful  effect  on 
the  other  specialized  tissues  of  the  body,  or  the  moral  and  domestic 
view  of  the  subject.  It  would  have  been  far  better  for  the  world  if 
alcohol  had  never  been  discovered;  medicine  could  just  as  well  have 
gotten  on  without  it. 

Late  in  the  treatment  of  acute  catarrhal  conditions  of  the  stomach 
(subacute  gastritis)  when  a  purge  seems  to  be  indicated,  the  use  of 
calomel  in  small-sized  doses  (0.01)  frequently  repeated  usually  acts 
most  efficiently  in  the  desired  way,  and  often  is  a  most  practical  seda^ 
tive  for  vomiting.  On  these  occasions,  the  excellent  remedy  oleum 
ricinif  so  helpful  at  most  other  times,  is  liable  to  precipitate  another 
acute  attack  with  violent  pains  in  the  abdomen.  Bismuth  subnitrate 
is  a  more  efficient  mechanical  sedative  in  vomiting  and  diarrhea  than  is 
the  subcarbonate  salt,  although  the  subcarbonate  is  the  better  salt  as  an 
antacid.  Cerium  oxalate,  used  in  much  larger  sized  doses  than  is  ordi- 
narily recommended  (0.3  to  0.6,  or  5  to  10  grains),  is  often  an  efficient 
sedative  to  the  stomach. 

Resorcinal  (the  most  soluble  of  all  coal-tar  derivatives)   in  0.1 

doses,  and  also  creosote  in  0.2  doses,  are  sometimes  of  value  in  excessive 

fermentative  states  of  the  stomach  and  intestines.     Creosote  is  of  no 

specific  value  in  tubercular  conditions  of  the  abdominal  organs,  or,  in 

fact,  nowhere  else  in  the  body   (in  phthisis  its  sole  value  is  that  of  a 

stimulating  expectorant).     In  constipation  cascara  sagrada  in  fluid  or 

dry   extract   form   still   remains   the   best   laxative    for   continued   use; 

phenolphthalein,   recently   advanced    for   use    in   this   condition,   is    too 

uncertain   in   its   results   to   depend   upon    for   general   use.     In   more 

obstinate  cases  when  the  taking  of  enemata  is  not  convenient,  refused 

or  not  well  borne,  the  following  has  served  me  to  good  purpose  for 

continued  use : — 

B  Ext.  rhamni  purshianae  13.0    Siiiss 

Podophylli, 

Ext.  belladonnae   aa      0.5    gr.  viiss 

Strychninae  sulphatis  0.07  gr.  j 

Fiant  oil.  or  tabs.  no.  c  (coated), 
Sig. :  Take  one  or  two  at  bedtime. 
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If  such  simpler  means  as  the  taking  of  fruits,  or  when  the  stom- 
ach conditions  allow  of  it,  the  changing  of  the  character  of  foods  by 
increasing  the  ingestion  of  cellulose  substances  or  increasing  the 
ingestion  of  water,  will  keep  the  bowels  regular,  they  should  always 
be  instituted.  But  in  manv  cases  the  trouble  with  dietetic  measures 
as  well  as  with  the  use  of  the  physical  treatments  is  that  these  arc 
not  sufficient  for  the  purpose.  In  those  who  live  very  sedentary  lives, 
or  who,  because  of  having  been  constipated  for  years,  have  developed 
atrophic  and  atonic  conditions  of  the  lower  intestine,  the  reading  of 
text-books  on  the  subject  of  constipation  and  the  institution  of  the 
many  time-wasting  physico-hygienic  measures  that  they  enthusias- 
tically advance  are  lamentably  discouraging  in  their  practical  results. 
Occasionally,  when  a  stomach  condition  has  been  corrected,  the  pa- 
tient's bowels  will  move  regularly,  but  not  always.  If  not,  the  dietarj- 
and  possibly  the  physical  methods  (exercise,  massage,  electricity,  etc) 
may  then  be  tried.*  But  if  these  also  fail,  the  simplest  medical  means 
should  be  instituted.  And  should  these  fail,  the  enemas  are  better  to 
employ  as  a  steady  practice  than  the  continued  use  of  the  more  drastic 
purgatives  that  the  majority  of  patients  select  for  themselves  when 
specific  advice  in  this  direction  has  not  been  given. 
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*  In  a  number  of  instances  of  obstinately  constipated  persons  I  have  seen  most 
satisfactory  results  obtained  from  the  eating  of  three  or  more  bran  gems  cadi  day 
made  in  the  following  way :  Bran  Gems. — 2  cups  of  bran,  1  cup  of  milk,  1  cup  of 
flour,  %  cup  of  molasses,  J^  teaspoonful  of  baking  soda  (dissolved  in  hot  water),  J4 
teaspoon ful  of  butter,  ^  teaspoonful  of  lard,  and  salt  to  taste.  Bake  in  a  slow  oren 
for  forty-five  minutes.  Any  bran  cracker  or  the  "Kra  Kie"  biscuits  may  be  used 
instead.  Agar-agar  in  half-ounce  quantities  each  day  also  answers  to  good  pur- 
pose, and  both  it  and  the  bran  feedings  may  be  used. 


CHAPTER   XIL 

Physical  Methods  of  Treatment  in  Gastric 

Disorders. 


MASSAGE  AND  VIBRATION. 

In  the  consideration  of  the  subject  of  massage  the  author  will 
confine  himself  to  massage  of  the  abdomen,  the  indications  for  its  use, 
and  the  results  he  has  observed  by  its  systematic  employment  in  gas- 
tric disorders. 

While  his  observations  have  coincided  with  those  who  look  upon 
hand  massage  of  the  general  body  as  a  therapy  of  considerable  value, 
the  results  from  its  use  in  the  stomach  conditions  alone  have  not  been 
productive  of  much  benefit  and  often  have  proven  most  harmful. 

For  one  and  a  half  years  in  the  author's  clinic,  a  number  of  cases 
of  digestive  disorders  in  which  there  was  plainly  a  myasthenia  or  dis- 
tinct mild  degree  of  stagnation  of  food  in  the  stomach  and  intestines, 
were  put  in  the  charge  of  a  most  conscientious  trained  nurse  who  had 
been  a  student  of  the  late  Zabdudowski,  of  Berlin,  whom  I  believe  was 
the  best  modern  authority  on  massage.  The  cases  were  carefully  selected, 
and  not  one  of  them  had  much  local  organic  or  any  malignant  or  systemic 
disorder.  Apparently,  they  were  as  favorable  cases  for  massage  as 
could  be  found.  In  every  one  a  diagnosis  of  the  condition  had  first  been 
made,  and  only  those  are  considered  in  detail  who  came  regularly  to  the 
clinic  for  this  physical  treatment. 

The  author  has  his  doubts  that  any  form  of  abdominal  massage  in 
gastric  cases  is  a  measure  of  practical  benefit.  From  this  series  of 
cases,  I  have  yet  to  see  that,  even  by  the  most  painstaking  method,  a 
tardy  stomach  can  be  emptied  or  even  assisted  to  be  emptied  of  food ; 
or  the  secretion  effected  in  any  favorable  way.  On  the  other  hand,  I 
have  observed  cases  of  irritative  states  of  the  glandulature  (chronic 
gastritis,  hyperchlorhydria  and  gastrosuccorrhea,  and  the  pure  dis- 
turbances of  sensation,  hyperesthesia,  gastralgia,  neurasthenia)  made 
definitely  worse  by  the  method. 

In  the  intestinal  cases  of  chronic  atonic  constipation,  relaxation 
and  flabbiness  of  the  abdominal  walls,  distinctly  better  results  were 
obtained.  Usually  I  was  able  to  prove  to  myself  that  in  those  of 
constipation  in  which  the  bowels  moved  after  the  treatments,  which  I 

(841) 
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may  say  were  not  common  even  in  the  most  simple  cases,  the  resultinf 
defecation  was  far  short  of  an  emptying  of  the  sigmoid  of  the  scybalous 
masses.  In  the  relaxations  of  the  abdominal  walls,  wherein  one  would 
suppose  that  hand  massage  would  be  of  benefit  to  improve  the  tone  of 
these  voluntary  muscles,  the  results  from  massage  alone  were  far  short 
of  the  benefits  derived  from  the  abdominal  wall  exercises  alone.  The 
method  is  of  some  value,  however,  to  improve  the  general  state  of  ihc 
abdomen  as  a  whole,  such  as  would  be  found  in  long-standing  cases  of 
digestive  disorder,  or  in  those  who  have  led  a  sedentary  life,  but  even  in 
these  cases  I  feel  that  as  good  results  in  the  subjective  way  would  have 
been  obtained  if  the  massage  had  only  been  given  elsewhere  on  the  body 
(passive  exercise). 

In  the  gastric  cases,  neurasthenia  gastrica,  and  gastroptosia  with 
its  neuromechanical  syndrome,  absolutely  no  results  were  obtained 
from  massage  alone,  and  in  two  cases  of  simple  gastric  atony  decided 
harm  was  brought  about  by  persisting  in  its  employment.  In  two 
cases  of  pyloric  stenosis,  one  a  hypertrophic  gastritis  and  the  other  a 
persistent  pylorospasm,  the  stomach  was  quite  as  full  at  the  end  of  a 
treatment  as  it  was  before  it  was  begun.  Even  if  such  had  not  been 
so,  I  have  my  serious  doubts,  that,  judged  in  the  light  of  our  latter 
day  knowledge  of  the  physiology  at  this  important  point  of  the  alimen- 
tary canal,  it  would  have  been  wisdom  to  force  food  through  a  pylorus 
into  the  intestine  when  this  food  by  insufficient  gastric  preparation  was 
not  ready  for  the  bowels — it  is  evident  that  you  could  only  increase  the 
baneful  conditions  of  affairs  by  doing  so.  In  several  instances  the 
nurse  forsook  the  method  of  Zabdudowski  for  evacuation  of  the 
stomach  through  the  pylorus,  and  employed  those  set  down  by  Pen- 
zoldt  and  Stintzing  in  their  "Handbuch  der  Therapie,"  with  just  as 
indifferent  results.  Now,  it  occurs  to  me,  that  if  this  woman  should 
have  gotten  such  poor  results  from  massage  alone,  what  are  the 
results  possible  of  being  obtained  by  those  whose  hands  arc  less 
skilled  than  hers? 

Because  of  the  slipping  and  sliding  nature  of  the  stomach  and 
intestines  to  any  hand  pressure  that  is  possible  of  being  exerted  from 
without,  and  because  it  is  a  more  directional  method,  I  believe  that  the 
electrically  run,  large,  rounded  vibrator  head,  sunk  deeply  into  the 
abdomen,  will  give  decidedly  better  results  in  massage. 

Lastly,  it  may  be  pointed  out  that  any  form  of  massage  is  contra- 
indicated  in  ulcerated  or  malignant  conditions,  and  also  in  those  condi- 
tions of  an  acute  or  even  a  subacute  inflammatory  nature.  This  is  also 
true  where  there  is  excessive  secretion  or  motility,  whether  in  the 
stomach  or  bowels  or  both  together.     It  will,  however,  give  the  best 
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medical  results  possible  to  be  obtained  in  cases  of  perigastric  or  perienteric 
adhesions,  providing  these  are  not  too  acute  and  sensitive  in  nature,  al- 
though here  surgery  oflfers  much  better  hope  for  permanent  cure. 


ELECTRIC  THERAPY. 

Intragastric  Method. — It  is  no  doubt  probable  that  the  contro- 
versy on  the  use  of  electricity  (intragastrically  employed)  as  a  thera- 
peutic agent  will  continue  until  the  nature  of  what  this  force  is  has 
been  learned,  and  to  what  the  therapeutic  effects  of  it  are,  on  the  human 
body.  To-day,  on  the  one  hand,  these  are  the  results  of  physiological 
experiment  which  decry  its  value,  and  on  the  other  the  results  of 
clinical  experience  which  many  times  are  most  brilliantly  in  its  favor. 
Even  among  workers  in  stomach  conditions,  a  wide  variety  of  results 
are  being  reported.  As  an  instance,  Einhorn^  is  of  the  opinion  that 
the  faradic  current  promotes  secretion  and  the  galvanic  impedes  it; 
Hoffman,  that  the  galvanic  current  increases  secretion,  and  Brocci,  that 
the  faradic  augments  both  secretion  and  peristalsis.  It  is  the  writer's 
belief  that  the  effects  of  the  galvanic  current  are  of  a  sedative  nature 
in  the  relief  and  control  of  abnormal  disturbances  of  gastric  sensation, 
and  that  it  has  a  mild  inhibitory  effect  on  some  stomachs  on  the  hydro- 
chloric acid  secretion,  but  not  as  often  on  the  quantity  of  enzymes; 
and  that  the  faradic  current  is  a  therapy  of  value  in  the  myasthenic 
states  of  the  muscular  tissue  of  the  stomach  providing  the  pylorus  is 
patent,  and  also  if  the  deficient  musculature  has  not  gone  on  to 
paralytic  atony.  Added  to  these,  is  an  effect  (probably  complex  in  its 
nature)  on  the  abdominal  sympathetic  system  in  which  the  nutrition 
of  the  stomach  walls  as  a  whole  is  improved;  whether  this  is  due  to 
the  massaging  of  the  stomach  walls  by  contracture  of  the  muscle 
fibers  from  the  current,  or  to  some  direct  action  of  the  current  on  the 
nerve  endings  and  centers  in  the  posterior  abdomen,  I  cannot  say;  and 
lastly  its  use  is  a  measure  which  has  some  beneficial  effect  in  the  sug- 
gestive way  on  susceptible  persons  who  are  suffering  from  gastric  dis- 
orders of  a  neurotic  nature. 

Whatever  may  be  the  nature  and  degree  of  controversy  that  wages 
over  the  non-conductibility  of  the  glandulature  and  musculature  of  the 
stomach  to  the  currents  in  the  effort  to  prove  that  the  stomach  cannot 
respond  to  this  stimulus  (Meltzer^),  there  is  one  practical  test  that 
controverts  it  all,  and  that  is  that  when  an  electrode  is  within  the 
stomach  and  surrounded  by  water  so  as  to  conduct  the  current  to  the 
mucosa,  a  circuit  is  readily  made  by  an  external  electrode  placed  any- 
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where  upon  the  surface  of  the  body, — surely  the  current  must  pass 
through  the  stomach  walls  to  do  this. 

I  observed  two  subjects,  per  X-ray,  and  proved  to  myself  that  the 
faradic  current  increases  peristalsis  and  causes  the  entire  stomach  to 
become  smaller  in  size.  One  was  a  case  of  gastroptosia  in  a  young 
woman,  and  the  other  a  simple  atony  following  the  taking  of  too  large 
quantities  of  fluids  in  a  young  man  who  worked  as  a  coal  stoker  in 
an  engine  room.  My  observations  were  conducted  with  bismuth 
subnitrate  and  water  in  an  otherwise  empty  stomach,  and  I  noted  dis- 
tinctly a  mild  running  peristalsis  in  the  lower  half  of  the  stomach  in 
both  instances.  After  the  electrode  was  introduced  and  before  the 
faradic  current  was  turned  on,  the  peristalsis  was  somewhat  more 
marked,  probably  due  to  the  presence  of  the  string  and  end-piece 
within  the  organ.  When,  however,  the  faradic  current  was  delivered 
to  the  tolerance  of  the  person  (external  electrode  at  the  sides  of  the 
neck),  an  evident  contraction  of  the  entire  organ  took  place,  followed 
by  a  less  degree  of  relaxation  and  an  increased  peristalsis.  The  con- 
tracture was  not  so  marked  (although  still  increased)  when  the  external 
electrode  was  on  the  dorsum  or  lumbar  region  of  the  back,  and  thus  I 
have  felt  that  with  the  electrode  on  the  neck  the  stimulation  of  the 
pneumogastric  along  its  course  had  to  do  with  the  intensity  of  it 
Stimulation  of  the  pneumogastric  causes  a  contraction  of  the  stomach. 

Endeavoring  to  get  some  idea  of  the  value  of  the  continuous  cur- 
rent  on  secretion,  I  took  ten  cases  of  hyperchlorhydria,  placed  them  all 
on  the  same  diet,  and  treated  five  with  the  daily  use  of  the  galvanic 
current  for  ten  minutes  at  a  seance,  and  the  other  five  by  the  use  of  the 
mineral  alkalies  and  gastric  sedatives  (bismuth  salts  and  cerium  oxalate), 
using  no  other  treatment  in  all  of  the  cases.  I  continued  this  for  two 
weeks,  and  after  a  non-treatment  intermission  of  two  weeks  and  the 
making  of  test-meal  estimations  in  the  cases  I  observed  that  the  galvanic 
current  did  control  secretion,  but  not  to  the  extent  that  the  sedative  and 
antacid  medicinal  measures  did.  The  ratio  between  them  was  about  1  to  5 
in  the  way  of  permanency  of  the  results  achieved,  although  the  neurotic 
element  in  the  current  cases  was  improved  much  more  than  in  the 
medical. 

The  best  results  in  atonic  or  sluggish  stomachs  that  I  have  obtained 
were  by  the  use  of  the  slowly  interrupted  faradic  current  (long  spring 
steel  interrupter  with  a  weighted  free  end)  with  the  positive  electrode 
within  the  viscus  and  the  external  electrode  (negative)  on  the  neck, 
back,  or  ei)igastrium.  The  fast  interruptions  are  not  of  the  same  value 
in  producing  results  in  motor  disturbances  that  the  slower  forms  are, 
and  the  same  rule  holds  good  when  the  negative  pole  is  within  the  organ. 
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The  faradic  current  is  used  to  the  tolerance  of  the  patient.  Of  late,  I 
have  been  employing  with  promising  success  the  combined  current 
(galvanic  and  secondary  faradic)  in  the  same  type  of  cases  where  there 
was  also  existent  a  sensory  or  secretory  disturbance.  The  primary 
faradic  is  not  as  beneficial  as  the  secondary  is.  It  must  be  plain  that 
little  good  can  be  accomplished  by  this  method  of  treatment  in  dilated 
stomachs  if  the  dilatation  is  secondary  to  pyloric  stenosis  (secondary 
ectasia),  or  has  come  on  acutely,  Hke  the  paralytic  distention  of  acute 
surgical  dilatation. 

The  best  results  from  their  use  are  seen  in  the  myasthenic  and 
incomplete  atonies  which  have  developed  from  long-standing  errors  in 
eating  or  drinking,  or  muscle  weaknesses  which  are  concomitant  or 
secondary  to  long-standing  sensory  or  secretory  disturbances.  When  the 
muscle  weakness  has  gone  on  to  extreme  atony  (atono-paralytic  ectasia), 
the  results  are  liable  to  be  anywhere  from  most  brilliant  to  none  at  all. 
It  is  impossible  to  foretell  in  any  long-standing  atony  just  what  the 
results  from  its  use  will  be,  but  it  certainly  is  worthy  of  a  continued 
trial  in  every  case,  even  sometimes  in  the  presence  of  rather  persistent 
failure.  The  author  has  observed  cases  in  which  the  continued  use  of 
the  faradic  current  seemed  to  be  of  little  service,  when  suddenly  the 
cases  would  make  a  change  for  the  better  and  the  stomach  be  reduced 
perceptibly  in  size,  after  which  the  entire  picture  of  the  cases  improved. 
Faradism  in  my  hands  has  served  me  well  in  the  treatment  of  neurasthenic 
conditions  of  the  stomach  and  intestines,  and  also  in  the  states  of  defi- 
cient gastric  juice  secretion  (hypochlorhydria,  long-standing  chronic 
gastritis),  and  in  pyloric  and  cardiac  incontinence.  It  is  also  of  service 
in  a  few  cases  of  simple  nervous  anorexia. 

The  galvanic  current  is  of  the  greatest  service  in  the  irritative  sen- 
sor)' and  secretory  conditions  of  the  stomach.  The  sensory  conditions 
are  found  in  the  hyperesthesias,  gastralgias,  often  in  neurasthenia 
g^strica;  and  the  secretory,  in  gastritis  acida,  hyperchlorhydria  and 
g^strosuccorrhea.  I  have  observed  two  cases  of  post-ulcer-irritated 
stomachs  when  it  was  of  much  value  in  maintaining  comfortable  diges- 
tion. It  must  be  remembered  that  because  it  is  a  mildly  appreciated 
current,  even  when  much  too  strong  for  a  safe  use  in  the  stomach,  it 
must  always  be  used  in  weak  strengths,  5  to  25  milliamperes,  and  that 
an  accurately  calibrated  milliamperemeter  in  the  circuit  is  indispensable. 

In  the  secretory  cases,  if  no  motor  disturbance's  are  present,  the 
combined  currents  would  be  the  best  to  employ,  with  the  negative 
pole  internally;  a  considerable  number  of  the  hyperacid  and  the  hyper- 
secretion cases  are  benefited  in  this  way,  because  a  more  or  less  destruc- 
tion of  the  protoplasm  of  the  proliferated  oxyntic  cells  takes  place,  there- 
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by  allowing  of  a  permanent  diminution  in  the  amount  of  secretion.  Care 
must  be  taken  with  this  form  of  treatment,  because  an  internal  electrode 
resting  steadily  upon  the  mucous  membrane,  and  from  which  a  greater 
than  25  milliamperes  of  current  are  coming  off,  may  cause  a  liquefaction 
of  the  tissues  at  that  point  and  the  danger  of  a  subsequent  ulcer  develop- 
ing at  that  site.  The  safe-to-use  positive  pole  internally  has  no  effect 
upon  lowering  hypersecretion,  but  it  is  efficient  in  most  cases  in  diminish- 
ing the  hyperesthesia  of  the  mucosa,  such  as  is  best  seen  in  the  uncompli- 
cated cases  of  hyperesthesia  and  neurasthenia  gastrica.  In  the  hyperes- 
thesia cases  in  which  there  is  hypersecretion,  the  use  of  a  pole  changer 
permits  of  a  half-time  administration  of  first  one  pole  of  the  galvanic 
current  and  then  the  other. 

Since  the  advent  of  the  intragastric  electrode  in  medicine,  mam- 


Fig.  62. — The  deglutable  stomach  electrode  of  Einhorn. 

"have  been  the  forms  of  instrument  devised  and  but  few  have  lived  to 
stand  the  test  of  time  for  general  employment.  In  the  use  of  such  an 
instrument,  in  addition  to  the  essential  features  necessary,  we  owe  a 
duty  to  our  patient  to  employ  one  that  can  be  quickly  introduced  into 
the  stomach  or  esophagus,  and  which  is  comfortably  borne  by  the 
patient  during  the  course  of  a  treatment,  which  usually  takes  about 
ten  minutes.  It  is  also  manifestly  of  value  to  select  one  that  is  prac- 
tical in  its  strength  of  construction  rather  than  a  toy. 

The  first  substantial  advance  that  was  made  in  this  was  by 
Einhorn^  when  he  constructed  an  instrument  along  the  principle  of 
this  stomach  bucket  and  which  was  comfortable  for  a  patient  to  keep 
in  the  throat,  an  impossible  matter  with  the  stiff  forms  of  electrodes 
before  and  since  then  advocated. 

Rut  while  in  this  instrument  one  essential  in  the  electrode  was 
practically  brought  about,  another,  which  was  not  present  in  the  stiff 
forms,  was  added, — namely  that  it  had  to  be  swallowed  for  its  intro- 
duction and  this  became  unpleasant  and  difficult  for  most  patients. 
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To  briefly  sum  up  this  matter,  I  quote  from  an  article  of  mine 
which  introduced  a  new  form  of  instrument  which  was  both  easy  of 
introduction  and  comfortable  to  the  patient,  and  which  is  the  one  that  I 
now  employ  (Bassler**). 

"The  intragastric  electrodes  now  in  use  may  be  divided  into  two  classes ;  those 
which  have  a  narrow  conducting  cable  (the  Einhorn,  and  Ewald's  and  Lockwood's 
modification  of  it),  and  those  which  depend  on  a  thick  stiff  tubing  (like  a  stomach 
tube)  around  the  wires  to  give  the  cable  firmness  so  that  the  end-piece  can  easily 
be  pushed  into  the  stomach  ^Boas*,  Stockton's  and  others).  The  first  class 
comprises  the  best  instruments  lor  practical  use,  for  the  latter  only  magnify  such 
objectionable  features  as  may  be  found  in  most  of  the  first  group.  The  matter  of 
irrigation  during  the  time  of  the  passage  of  the  constant  currents  (possible  in 
some  of  the  electrodes  of  the  second  class)  is  not  of  much  practical  value  in  intra- 
gastric work. 

"The  main  objection  to  the  deglutable  electrode  of  Einhorn  is  the  fact  that  it 
must  be  swallowed  for  its  introduction.  This  is  often  a  discouraging  performance 
to  patients,  is  time  consuming  and  is  not  devoid  of  dangers  to  the  physician  (infec- 
tions and  abrasions  from  the  teeth  incident  to  placing  the  olive  far  back  into  the 
mouth  of  the  patient).  I  have  had  patients  who  could  not  swallow  or  would 
vomit  up  the  end-piece  even  when  the  utmost  care  had  been  exercised  in  its  intro- 
duction. Furthermore,  as  Lockwood  has  pointed  out,  the  trailing  string  of  this 
instrument  is  a  disadvantage,  although  in  my  hands  not  so  much  of  a  one  as  the 
first  mentioned.  Therefore,  the  deglutable  feature  is  a  decided  drawback  rather 
than  an  advantage  in  the  constant  use  of  this  otherwise  good  instrument. 

"When  a  stiff,  straight  wire  (Ewald)  or  a  spiral  one  (Lockwood)  has  been 
incorporated  in  the  cable,  the  valuable  migratory  feature  of  the  Einhorn  electrode  is 
done  away  with,  and  the  instrument  is  rendered  uncomfortable  for  the  patient 
in  the  pharvnx  during  the  course  of  a  treatment  sufficient  in  length  of  time  to 
obtain  resufts. 

"Another  objectionable  feature  to  the  American-made  Einhorn  electrode  is 
the  thinness  of  the  insulated  rubber  tubing  about  the  wire.  In  practice,  this  rubber 
is  constantly  breaking  down  from  wear  and  tear  of  use  and  the  teeth  of  the  patient. 
This  objection  is  minimized  to  a  degree  by  the  thicker  tubing  to  the  electrode  here 
shown,  a  modification  now  carried  into  effect  in  the  German  makes  of  the  deglutable 
electrode.  This  thicker  cable  makes  no  practical  difference  in  the  comfort  to  the 
patient. 

"The  new  electrode  consists  of  two  separate  parts,  the  electrode  proper  and  the 
introducer.  The  end-capsule  of  the  electrode  (13  millimeters  in  diameter)  is  a  hard 
rubber  perforated  case  inclosing  a  metal  ball  in  which  the  conducting  cable  is  held. 
The  introducer  is  the  main  feature  of  the  instrument.  It  consists  of  a  spiral  wire 
covered  with  rubber  tubing  on  which  is  marked  the  usual  distance  from  the  incisors 
to  the  stomach.  At  one  end  of  the  introducer  is  a  stem,  flattened  on  one  side, 
which  fits  into  the  metal  ball.  The  flat  surface  prevents  the  ball  from  turning  when 
-the  instrument  is  assembled  for  use.  On  the  off-end  of  the  introducer  is  a  round 
metal  ball  of  no  significance. 

"The  patient  is  first  made  to  drink  a  tumblerful  or  more  of  water ;  this  is 
essential  as  a  conductor  of  the  current  from  the  metal  ball  in  the  end-piece  to  the 
external  electrode.  The  introducer  is  lubricated  with  glycerin,  then  the  electrode 
(which  has  been  immersed  in  water)  is  mounted  by  slipping  the  spherical  end  on  to 
the  stem  of  the  introducer,  after  which  one  turn  of  the  cable  is  made  around  the 
end  of  the  introducer  shaft.  The  entire  instrument  is  inserted  into  the  patient  in 
the  same  way  as  is  a  stomach-tube.  At  the  desired  point  in  the  esophagus,  or 
better  in  the  stomach,  the  electrode  is  freed  by  simple  direct  withdrawal  or  by  first 
making  one  or  two  short  in-and-out  movements  of  the  introducer,  the  cable  being 
free  from  the  hand.  The  introducer  is  then  withdrawn,  leaving  the  electrode  within 
the  patient.  It  is  my  custom  at  this  time  to  have  the  patient  take  another  swallow 
or  two  of  water.  Care  must  be  taken  not  to  have  more  than  one  turn  of  the  cable 
about  the  end  of  the  introducer,  and  it  is  advisable  to  free  the  cable  from  the  hand 
after  the  capsule  has  been  delivered  below  the  laryngo-pharyngeal  junction. 
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"At  the  end  of  the  treatment  the  electrode  is  withdrawn  in  the  same  way  as  is 
the  simple  deglutable  instrument ;  that  is,  the  string  is  drawn  upon  until  the  ball  end 
is  held  at  the  back  of  the  larynx,  then  with  an  effort  at  swallowing  (when  the 
entroitus  of  the  esophagus  opens),  the  end  of  the  instrument  is  delivered.  I  have 
used  this  electrode  several  hundred  times  with  success  and  thus  can  recommend  it 
as  a  most  practical  and  satisfactory  instrument." 

All  treatments  should  be  given  in  a  fasting  stomach,  or  about  three 
hours  after  a  simple  breakfast  or  one  hour  before  a  larg^er  one.  Som^ 
times  when  there  is  marked  dilatation  or  gastroptosia,  the  treatment 
should  be  conducted  with  the  patient  in  the  prone  position.  In  othr 
cases,  a  larger  quantity  than  one  tumblerful  of  water  may  be  employed, 
and  the  patient  can  remain  in  a  sitting  position. 

Of  first  importance  is  the  employment  of  a  battery  that  is  capable 
of  delivering  all  combinations  of  currents,  one  in  which  the  rate  of 


Fig.  63. — Author's  intragastric  electrode. 


electrical  flow  is  easily  controlled,  one  which  has  a  perfect  milliamperc- 
meter,  a  secondary  coil  of  sufficiently  high  tension,  and  a  pole  changer. 
It  has  been  my  experience  that  the  transformed  current  from  the  direct 
or  alternating  commercial  currents,  as  delivered  from  wall  plates,  is  too 
irritating  for  intragastric  work.  At  the  best,  the  stomach  stands  but  a 
small  amount  of  current,  and  only  a  few  battery  cells  are  necessary  to  de- 
liver a  current  sufficient  to  do  the  work.  It  is  best,  however,  to  pro- 
vide a  battery  which  has  a  greater  number  of  cells,  so  that  as  they  run 
down  from  use  and  time  more  current  can  readily  be  added  to  make  up 
the  shortage.  Such  portable  chemical  batteries  are  supplied  by  numbers 
of  good  manufacturing  houses  which  make  medical  batteries. 

It  is  best  to  give  the  treatments  along  routine  lines  so  that  they 
will  be  ihorongli.  To  these  ends,  two  forms  of  external  electrodes  must 
be  employed:  the  hand  electrode  which  is  moved  about,  and  the  large 
plate  electrode  which  remains  stationary  covering  a  large  area.  The 
rules  that  I  can  give  for  the  employment  of  these  are  only  general, 
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and  naturally  would  diflfcr  in  diflfercnt  cases,  according  to  the  diag- 
nosis, objects  to  be  obtained,  tolerance  of  the  patient,  etc. 

A  treatment  should  last  for  from  S  to  10  minutes.  The  faradic 
treatments  should  take  a  few  minutes  longer  than  the  gklvanic  because 
with  the  first  it  is  often  desirable  to  treat  in  addition  to  the  anterior  and 
posterior  gastric  regions  also  the  spinal  and  general  abdominal  regions. 
The  galvanic  treatments  are  more  of  a  local  treatment  to  the  stomach 
itself.  The  patient  being  ready,  the  current  is  gently  turned  on.  This 
is  then  intensified,  until  in  the  case  of  the  interrupted  current  the  limit 
of  tolerance  is  reached,  or  in  the  case  of  the  galvanic  until  the  meter 
points  to  the  desired  number  of  milliamperes.  When  the  combined 
currents  are  used,  the  galvanic  should  be  turned  on  as  mentioned  above, 
and  after  that  the  interrupted;  it  is  well  to  leave  the  meter  on  through- 
out the  application  of  the  combined  currents,  as  galvanic  currents  often 
intensify  during  the  course  of  the  treatment. 


Fig.  64. — Author's  long-shafted  hand  electrode. 

With  the  external  hand  electrode  attached  to  the  negative  binding 
post,  and  the  patient  sitting,  the  operator  stands  at  the  side  of  the 
person  and  the  wet  electrode  is  moved  up  and  down  in  the  gastric 
region  from  the  cardia  toward  the  pylorus.  The  long-shafted  electrode 
greatly  facilitates  the  doing  of  this  comfortably.  The  small  intestine, 
colon,  and  sigmoid  can  next  be  treated  by  moving  the  electrode  over 
these  regions.  After  two  or  three  minutes,  the  left  lower  axillary 
region  is  treated,  and  then  the  current  can  be  made  stronger  for  the 
back,  where  the  same  general  movement  as  was  employed  in  front  is 
carried  out.  In  cases  of  myasthenia,  atony,  and  deficient  secretion, 
it  is  well  to  place  the  electrode  on  the  sides  of  the  neck  (particularly 
the  left)  for  some  minutes.  The  flow  can  be  alternated,  when  desired, 
by  means  of  the  pole  changer.  When  there  are  hypersensitive  spiral 
points  at  the  sides  of  the  vertebra,  these  localities  should  receive 
attention,  and  in  cases  of  relaxed  abdominal  muscles  the  treatment 
may  be  finished  by  securing  a  series  of  contractions  of  the  side 
abdominal  and  recti  muscles — all  of  which  are  easily  and  effectively 
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stimulated  and  exercised.  Care  should  be  taken  that  the  current  i-. 
not  strong  enough  to  be  painful,  remembering  always  that  the  wotcf 
the  sponge  the  greater  is  the  intensity  of  the  current. 

When  it  seems  desirable  to  permit  the  current  to  flow  to  a  large 
external  area  the  large  external  electrode  can  be  employed  in  plats  of 
the  hand  instrument.  In  cases  of  pains  in  the  back  of  a  reflex  nature 
(loaded  colon,  autointoxication,  gastric  neuroses,  vasomotor  and  sensory 
disturbances  of  the  gastro-enteron,  etc.)  this  method  is  of  much  value 
when  the  large  plate  is  placed  over  the  area  corresponding  to  the  freat 
sympathetic  plexuses  in  the  upper  abdomen. 

Ready-to-procure  large  abdominal  electrodes  can  be  used  for  this. 
The  author  has  used  pieces  of  sufficiently  heavy  Crooks  metal,  cut  in 


Fig.  05. — Hayes'  spongiopiline-abdominal  electrode. 

the  desired  shape  and  size  for  the  case  and  over  which  he  placed 
several  thicknesses  of  a  folded  wet  towel,  or,  better  yet,  thick  pads 
made  of  Turkish  toweling.  In  this  way  separate  pads  could  be  used 
with  each  case,  and  clean  one?  constantly  supplied.  A  very  practical 
external  electrode  can  be  made  witJi  a  series  of  rings  fastened  together 
and  stiffened  with  wire.  .\n  ordinary  pot-walloper  answers  for  this, 
and  such  an  electrode  possesses  the  advantage  of  adjusting  itself  to  the 
curves  of  the  body. 

In  the  employment  of  the  single  galvanic  current,  usually  from 
5  to  2?  milliampcres  in  strength,  much  of  the  treatment  should  be 
given  over  the  gastric  regions,  front,  side  and  back.  The  hand  elec- 
trode can  follow  the  same  course  as  above  outlined,  and  some  special 
attention  should  be  paid  to  the  vertebral  region  from  the  seventh  to 
the  tenth  dorsal,  and  also  the  epigastric  region.  I  would  caution 
against  the  use  of  a  strong  galvanic  current  in  the  stomach,  and  would 
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advise  the  constant  moving  of  the  outside  electrode,  and  also  advise 
against  the  use  of  the  large  electrode  plates. 

I  have  seen  some  excellent  results  with  even  a  very  low  amount  of 
this  current  (5  milliamperes),  using  the  intragastric  electrode  as  the  nega- 
tive end.  These  were  cases  of  long-standing  gastritis,  where  there 
was  probably  much  thickening  in  the  walls  of  the  stomach  (hyper- 
plastic or  hypertrophic  gastritis).  Likewise  good  results  were 
obtained  in  cases  of  persistent  hypersecretion  where  the  condition  had 
been  of  long  standing  (gastrosuccorrhea  chronica,  hyperchlorhydria 
chronica).  When  the  secretion  of  gastric  mucus  was  increased  and 
was  a  prominent  feature  in  a  case,  no  benefit  was  derived  in  the  diminu- 
tion of  it.  I  believe  these  results  were  obtained  by  the  softening,  dis- 
integrating,  or  liquefying  effect  of  the  negative  current,  and  quite 
naturally,  on  this  account,  the  treatment  should  not  be  continued  too 
long  nor  the  current  used  in  too  strong  amounts.  The  negative  pole 
stimulates  the  vasomotor  nerves  and  dilates  the  lumen  of  the  vessels ; 
the  positive  is  sedative  in  its  action  upon  the  vasomotor  nerves  of 
sensation,  and  controls  secretion  by  causing  contraction  of  the  vessels, 
thereby  decreasing  the  blood-supply  to  the  stomach  walls. 

It  has  been  my  custom  to  treat  patients  every  second  day  for  two 
or  three  weeks,  then  twice  a  week  for  a  week  longer,  and  finally  once 
a  week  until  the  improvement  is  permanent.  This  routine,  of  course, 
diflfers  markedly  with  different  cases,  some  treatments  being  continued 
at  the  every  other  day  interval  for  a  month  or  more,  and  others  again, 
when  the  case  is  not  very  pronounced  or  makes  quick  subjective 
improvement,  decreased  when  the  latter  is  apparent. 

What  some  of  the  beneficial  results  that  are  obtained  by  the 
intragastric  employment  of  electricity  are  due  to  I  am  unable  to  say. 
But  that  it  is  a  potent  therapeutic  measure  in  well-selected  cases  when 
an  accurate  diagnosis  has  first  been-  made  and  the  proper  current 
employed,  there  is  no  question.  No  doubt  most  of  the  results  lie 
hidden  in  the  mysteries  of  the  great  sympathetic  system,  concerning 
which  the  scientific  medical  world  still  stands  in  unshadowed  dark- 
ness. The  method  is  easy  to  employ  (nowhere  near  so  distasteful  a 
procedure  to  patients  as  the  passage  of  the  stomach  tube),  and  as 
they  soon  become  accustomed  to  it  and  feel  the  benefits  derived, 
patients  return  regularly  for  the  treatments. 

Percutaneous  Electric  Therapy. — By  this  method  the  Ixxly  is 
treated  entirely  from  without,  with  the  hope  that  the  current  em- 
ployed will  sink  deeply  or  course  directly  enough  within  the  body  so 
as  to  effect  changes  in  the  viscera.  In  the  mass  of  literature  on  hand 
(most  of  w^hich  is  unscientific  in  its  nature)  different  degrees  of  state- 
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merits  are  apparent,  all  the  way  from  unwarranted  extreme  optimism,  to 
just  as  extreme  pessimism.  Apparently  some  of  these  observers  claim 
results  from  the  use  of  different  modalities  too  often  without  the  basis 
of  a  proper  diagnosis  of  condition  and  proper  conservatism  and  care 
at  reaching  conclusions.  These  wide  ranges  of  reports  the  author 
will  disregard,  and  give  only  his  own  observations. 

It  is  my  belief,  based  on  a  quite  general  use  of  the  different  forms 
of  electricity  in  gastro-intestinal  work,  that  what  cannot  be  accom- 
plished by  the  intragastric  or  intracolonic  use  of  the  galvanic  and 
interrupted  currents,  cannot  be  brought  about  by  any  of  the  exter- 
nally applied  forms,  whatever  may  be  the  sources  of  their  generation. 
The  currents  of  a  circuit  nature  as  they  flow  from  one  pole  to  the  other 
will  always  take  the  course  of  least  resistance,  and  this   in   the  body 
means  the  tissues  which  hold  the  greatest  amounts  of   fluid  or  blood. 
It  must  be  manifest  that  with  one  electrode  on  the  epigastrium  and  the 
other  on  the  back  in  the  recumbent  position,  when  the   stomach  sinks 
away  from  the  anterior  abdominal  wall,  but  little  or  no  current  would 
flow  through  that  organ  in  preference  to  the  better-conducting  side  walls 
or  liver.    This  manifestly  would  exempt  the  deep-seated  pyloric  region, 
and  the  lung-,  heart-,  and  pleura-covered  cardiac  end  and  fundus.    Even 
in  extreme  distention  of  the  stomach,  only  a  small  part  of  the  body  of 
the  organ  is  in  contact  with  the  parietal  wall  (prone  position),  and  the 
rest  of  the  organ  is   surrounded  by  tissue  or   space   to  carry  off  or 
positively  obstruct  the  direct  flow  of  a  current.     In  the  sitting  posi- 
tion, and  w^hen  the  forward  inclination  of  the  body  still  further  favors  it 
better  results  might  be  obtained  providing  the  organ  contains  fluid  to  assist 
in  its  transmission  through  the  walls.     The  same  problem  is  also 
present  with  the  intestines,  but  few  of  whose  coils  are  in  contact  with 
the  abdomen  anteriorly,  and  even  these  are  covered  by  the  greater  omen- 
tum.    It  is  my  belief  that,  unless  the  applying  electrode  is  deeply  sunk 
into  a  relaxed  abdomen,  local  benefit  is  only  brought  about  by  indirect 
means  or  through  moral  effect.     In  the  examination  of  many  patients 
who  suffer  from  digestive  disturbances  one  often  encounters  painful  areas 
that  are  reflex  in  their  causation.    They  are  found  in  the  back  as  wdl  as 
anteriorly,  and  are  the  remote  nerve-end  manifestations  of  disorder  within. 
Most  of  them  are  neuralgic  or  hyperesthetic  in  their  nature.     Ofttimes 
these  areas  are  markedly  sensitive,  and  the  percutaneous  use  of  electricity 
is  a  measure  of  some  value  in  their  symptomatic  treatment.     Among 
these  may  be  mentioned  (leaving  out  the  more  general  and  remote  con- 
ditions, ulcers  and  malignant  disease),  in  front,  the  painful  and  tender 
areas  of  the  gastric  and  enteric  neuroses,  gastroptosia,  chronic  gastritis, 
impacted  flexures  and  descending  colon  and  sigmoid,  disease  of  the  gall- 
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bladder  and  ducts,  subacute  and  chronic  enteritis,  movable  kidney, 
mucous  colic,  etc.,  and  in  the  back,  the  diffuse  areas  of  gastric  and  enteric 
neuroses,  the  diseases  of  the  gall-sac  and  ducts,  pains  of  impacted  colon, 
colitis,  debility,  renal  colic,  neuralgia,  etc.  Among  the  currents  of  value 
for  these,  stands  first  the  galvanic,  then  the  combined,  and  finally  the 
faradic,  using  large  plates  both  front  and  back  in  all  instances. 

The  various  forms  of  static  currents  are  sometimes  of  use  as  a 
general  tonic  in  the  neurotic  disturbances  of  the  stomach  and  intes- 
tines, particularly  when  these  are  secondary  to  general  neurasthenic 
states.  I  particularly  question  the  penetration  of  this  kind  of  elec- 
tricity even  when  delivered  as  sparks,  or  directly  by  the  so-called 
Morton  wave  current.  The  high-frequency  currents  employed  as 
spinal  treatments  are  also  of  some  value  in  the  treatment  of  these 
general  neurological  conditions.  I  believe  it  was  Osier  who  advanced 
the  thought  that,  a  well-equipped,  small-sized  laboratory  was  of  more 
benefit  to  a  physician  than  a  dust-covered  static  machine.  I  agree 
with  him  fully,  and  would  add,  that  if  the  time  and  expense  necessary 
to  keep  this  same  apparatus  in  running  order  was  employed  in  becom- 
ing familiar  with  laboratory  technique,  the  study  of  the  various 
reactions,  and  microscopic  work,  the  science  of  medicine  would  be  more 
rationally,  broadly,  and  logically  advanced. 

Esophageal  Treatments. — In  the  direct  treatment  of  the  neuroses 
the  interrupted  or  continuous  currents  may  be  of  value.  These  are 
seen  practically  in  the  general  sensory  disturbances  of  neurasthenia 
where  esophageal  symptoms  are  prominent  as  reflexes  from  a  neurotic 
stomach,  and  in  the  esophageal  spasms  accompanying  hysterical  con- 
ditions. I  have  also  observed  persistent  cases  of  esophageal  neurosis 
of  a  sensory  nature  in  women  at  the  menopause  in  whom  the  use  of  the 
currents  was  of  much  value. 

It  must  be  plain  that  in  those  cases  of  esophageal  distress  caused 
by  gastric  disturbances,  as  well  as  in  the  still  more  general  nervous 
disorders,  the  gullet  symptoms  are  usually  reflex,  and  any  benefits 
that  would  be  derived  from  direct  treatment  of  the  tube  would  be 
more  apt  to  be  moral  in  nature  or  secondary  to  the  favorable  influence 
of  these  treatments  upon  the  primary  conditions  in  the  general  system. 
Taking  such  gastric  conditions  as  hyperchlorhydria,  in  which  the  con- 
stant belching  of  acid  gas  and  fluids  causes  irritability  of  the  esoph- 
ageal mucosa,  or  the  stagnant  states  of  the  stomach  when  the 
regurgitation  is  bitter  in  taste,  the  best  results  in  so  far  as  the  esoph- 
ageal symptoms  are  concerned  would  come  from  the  proper  treatment 
of  the  stomach  condition. 

In  the  electrical  treatment  of  the  spasms,  however,  brilliant  results 
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are  often  seen,  providing  these  spasms  are  of  the  hysterical  order  and 
occur  more  or  less  constantly  in  the  history  of  the  case.  In  those  spasms 
which  come  on  acutely  after  a  marked  indiscretion  of  diet  in  a  sus- 
ceptible neurotic  individual,  both  as  these  are  confined  to  the  esoph- 
agus proper  or  else  involve  the  fauces  and  soft  palate,  the  treatments 
are  of  little  benefit;  in  fact,  they  often  aggravate  the  conditions  whidi 
naturally  would  be  best  controlled  by  medicaments  of  a  sedative,  emetic, 
or  purgative  nature,  as  may  be  indicated. 

In  the  organic  strictures  of  a  malignant  nature,  naturally  no  bcn^ 
fit  can  be  derived.  The  same  is  probably  true  of  most  cicatricial 
forms;  but  recently  I  experimented  on  a  case  of  this  kind  with  the 
following  satisfactory  results:  Upon  the  same  principle  as  the  electric 
treatment  for  urethral  strictures  I  treated  a  man,  "who,  as  a  result 
of  swallowing  one  or  two  mouthfuls  of  a  strong  lye  solution,  finally 


Fig.  66. — Esophageal  electrode,  which  has  different  sized  olives  and 
which  can  also  be  used  as  an  esophageal  bougie. 

developed  a  stricture  which  was  annular  in  its  form  and  situated  in 
the  middle  third  of  the  canal  27  centimeters  below  the  incisor  teeth. 
At  the  time  I  first  saw  him  he  was  unable  to  swallow  any  solid  or 
semisolid  foods,  and  depended  for  his  nutrition  upon  the  taking  of  fluid 
substances  in  quantities  of  a  teaspoon ful  at  a  time.  Occasionally  he 
could  not  even  get  this  past  the  stricture,  and  at  times  resort  had  to  be 
made  to  rectal  alimentation.  The  case  ran  on,  sometimes  not  so  bad,  at 
other  times  worse,  until  an  operation  for  the  establishment  of  a  gastric 
fistula  for  the  purpose  of  feeding  was  advised.  The  stricture  at  all  times 
while  under  observation  was  impassable  by  the  smallest-sized  bougie 
olive. 

Feeling  that  some  benefit  might  be  derived  from  the  use  of  the 
galvanic  current  I  treated  him  daily,  with  the  negative  pole  on  the  stric- 
ture and  the  positive  under  him,  using  a  large-sized  plate  upon  which  be 
sat.  The  electrode  was  crowded  as  firmly  onto  the  stricture  as  was 
thought  safe.  From  15  to  30  milliamperes  of  constant  current  were 
employed  for  5  minutes  at  each  treatment ;   the  average  amount  I  assume 
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was  about  25  milliamperes.  After  the  eighth  treatment  his  ability  to 
swallow  was  perceptibly  improved,  and  6  days  after  that  olive  number 
8  slipped  through  the  stricture,  and  could  easily  be  passed  on  down 
into  his  stomach.  Two  weeks  later  number  10  was  passed  and  then 
(4  months  after  beginning  the  treatment)  olive  number  14  could  be 
passed  without  much  difficulty.  The  patient  now  swallows  solid  and 
semisolid  foods,  a  little  slowly  to  be  sure,  but  satisfactorily  well. 
Apparently  not  yielding  to  further  dilating,  the  electrical  treatments 
were  discontinued  and  the  patient  was  provided  with  a  bougie  of  the 
number  14  size  which  he  continues  to  pass  on  himself  daily  to  keep 
the  canal  patent.  Whether  the  electrolysis  of  the  constant  current 
really  helped  in  bringing  about  this  result  I  cannot  say.  I  am  inclined 
to  believe  that  it  did ;  and  should  such  have  been  the  case,  the  method 
may  be  worthy  of  more  general  trial  in  these  desperate  and  unfor- 
tunate cases  of  obstinate  and  impassable  strictures  before  resorting  to 
surgery. 

Inasmuch  as  water,  as  is  used  in  the  stomach  for  the  purpose  of 
carrying  the  current  to  the  tissue  walls  from  the  perforated,  hard, 
rubber-cased,  intragastric  electrodes,  would  be  of  no  service  when 
treating  the  esophagus,  the  end-pieces  of  these  instruments  are  made 
of  bare  metal.  For  this  reason  some  care  must  be  exercised  that  the 
constant  current  is  not  strong  enqugh  to  destroy  the  mucosa  it  comes 
in  contact  with;  with  the  use  of  the  faradic  current  the  stiff  stem  of 
these  instruments  is  somewhat  uncomfortable  to  patients  unless  they 
hold  their  heads  rather  far  back.  The  electrode  may  be  slowly  run  up 
and  down  in  a  patent  gullet  during  the  course  of  the  treatment  so  as 
to  affect  the  entire  canal.  The  best  form  of  external  electrode  to  use 
is  the  stiff  Cooks  metal  plate  cut  so  that  it  fits  over  the  spine  or 
entire  sternum  as  may  be  desired. 

X-ray  Therapy. — Because  of  the  brilliant  results  that  are  brought 
about  by  the  use  of  the  Roentgen  rays  in  the  treatment  of  malignant 
disease  of  the  skin  and  superficial  tissues  (carcinoma  and  sarcoma), 
one  would  suppose  that  in  the  cases  of  malignant  disease  situated 
deeper  within  the  body  we  had  in  this  therapy  a  measure  of  some 
practical  value.  At  first,  when  this  was  used,  some  very  flattering 
reports  of  cases  were  issued,  and  this,  no  doubt,  established  its  more 
general  use  and  brought  about  the  better  knowledge  of  it  that  has 
come  in  late  years.  Based  upon  a  rather  extensive  and  free  use  of  the 
X-rays  as  a  therapeutic  measure  in  a  number  of  cases  of  malignant 
disease  and  other  types  of  gastric  cases,  I  report  my  observations  in 
the  main  as  follows : — 

The  X-rays  (and  no  doubt  all  other  kinds  of  light  treatments)  are 
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of  no  value  in  the  cure  of  gastric  carcinoma,  sarcoma^  and  even  those 
slower  types  of  malignant  disease  following  chronic  ulcer  (ulcus  car- 
cinomatosum).  In  some  of  the  late  cases  of  carcinoma,  liberal  use  of 
the  rays  from  a  hard  tube  will,  for  the  time  being,  apparently  stay  the 
rapidity  of  a  growth.  But  the  cases  soon  again  continue  to  progre-<: 
so  doubtless  no  actual  benefits  are  derived.  In  the  medullar}'  forms  of 
cancer,  this  is  not  so  liable  to  occur,  and  I  beheve  that  the  systemic  sjinp- 
toms  (debility,  cachexia,  etc.)  are  made  worse  by  its  use;  this  may  be 
due  to  a  softening  of  the  mass  so  that  there  is  a  greater  degree  of  toxic 
absorption.  Some  relief  of  pains  is  occasionally  brought  about  for  a 
short  time,  but  this  is  far  short  of  the  relief  accomplished  by  the  use 
of  morphine.  More  frequently  the  anodyne  eflPect  of  the  rays  is  but 
very  transitory,  and  ordinarily  no  result  is  accomplished.  It  is  my 
belief  that  when  the  pains  are  relieved  it  is  accomplished  entirely 
through  suggestion,  and  not  by  any  beneficial  effects  of  the  rays  on  the 
growth. 

In  the  cases  of  inoperable  sarcoma  (gastric  and  enteric)  that  I 
have  seen,  slightly  better  results  were  obtained  in  the  relief  of  sjTnptoms 
but  all,  nevertheless,  rapidly  succumbed  to  the  disease.  In  all,  twenty-two 
cases  of  inoperable  or  recurrent  malignant  disease  of  the  stomach  and 
intestines  were  treated  by  me  with  the  X-rays,  and  all  of  them  progresses! 
to  a  fatal  ending  with  but  little  benefit  from  the  rays  alone.  Therefore 
in  such  cases  I  have  given  up  its  use  altogether. 

The  author  respectfully  cautions  against  depending  upon  the  use 
of  the  rays  in  all  early  cases  of  malignant  disease.  My  reason  for  this 
is  that  much  very  valuable  time  is  wasted.  The  growths  always  con- 
tinue, involving  the  deeper  stomach  tissues  and  spread  into  the  surround- 
ing structures,  and  the  organ  itself  then  loses  its  proper  function  and 
the  local  pains  and  systemic  states  ensue  with  the  rapid  development  of 
the  deplorable  picture  of  late  malignant  disease.  When  the  diagnosis  is 
made,  or  when  it  is  most  probable  that  incipient  malignant  disease  is 
present,  surgery  offers  the  best  means  of  therapy,  and  it  is  our  duty  to 
the  patients  to  persuade  them  to  this  course,  rather  than  temporize  with 
other  measures  until  it  is  too  late.  Possibly  in  cases  where  an  excision 
was  performed,  and  where  the  indications  were  favorable  against  a  return, 
the  rays  may  be  used  for  a  while  to  guard  against  recurrence.  Even 
here,  I  have  my  doubts  that  they  can  be  depended  upon  as  being  of  much 
value,  for  it  is  my  belief  that  when  the  carcinoma  cells  are  still  present 
in  the  tissues,  lymph-spaces,  or  glands  more  or  less  remote  from  the 
field  of  extirpation,  the  rays  could  not  arrest  their  proliferation,  propaga- 
tion and  conseciuent  tissue  involvement.  The  value  of  X-ray  therapy  is 
too  theoretical,  and  I  question  the  accuracy  of  the  diagnosis  in  those  cases 
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in  which  brilliant  cures  have  been  reported.  I  have  also  tried  the  steady 
use  of  the  rays  directly  upon  a  scirrhous  cancer  of  the  pylorus.  In  this 
case,  a  long  median  incision  and  a  suturing  of  the  stomach  to  the  opening 
retained  the  outer  area  of  the  stomach  within  a  permanently  open  incision. 
The  case  was  rapidly  fatal  in  spite  of  the  daily  use  of  the  rays.  If,  at 
operation,  even  an  extensive  malignant  growth  is  noted  and  extirpation 
is  too  hazardous,  a  portion  of  the  neoplasm  should  always  be  obtained. 
The  reason  for  this  is  that  the  growth  under  the  microscope  may  prove 
to  be  an  infectious  granulomata  (syphilis,  tuberculosis),  instead  of  a 
carcinoma — both  of  which  may  be  cured  or  improved  by  medical  means — 
or  the  neoplasm  may  be  one  of  those  rare  forms  of  cancer  known  as  an 
endothelioma  for  which  the  medical  use  of  the  X-rays  may  be  curative  or 
most  beneficial. 

As  unfortunate  as  have  been  the  author's  results  with  the  use  of 
the  X-rays  in  malignant  disease,  the  very  opposite  has  been  his  experi- 
ence with  the  rays  in  the  treatment  of  latent  and  chronic  gastric 
ulcers.  I  believe  that  in  these  cases  it  is  a  treatment  of  much  value. 
Just  why  this  is  so  I  am  unable  to  say,  but  there  is  little  question  in 
my  mind  that  it  is  at  least  worthy  of  more  general  application  in  these 
cases,  and  also  in  most  all  benign  post-acute  ulcer  conditions. 

Of  late  I  have  been  resorting  to  the  routine  application  of  the 
rays  in  cases  of  acute  gastric  and  duodenal  ulcers  after  these  patients 
have  left  their  beds,  and  I  feel  that  the  end-results  of  the  medical  treat- 
ment in  the  cases  have  been  much  better  than  in  the  cases  in  which  it  had 
not  been  used.  I  am  quite  sure  that  the  number  of  cases  of  half-healed 
ulcers,  spasmodic  and  irritative  states  of  the  stomath  are  fewer  with  me 
to-day  than  they  were  several  years  ago,  and  this  I  do  not  attribute  to  any 
improvement  in  the  plan  of  medical  treatments  I  now  employ.  I  am 
inclined  to  believe  that  the  rays  stimulate  the  mucosa  to  a  better  repair  of 
the  ulcer,  and  that  the  resulting  scar  is  not  so  stiflf.  It  must,  of  course, 
be  understood  that  when  these  patients  are  under  treatment  any  con- 
comitant condition  like  hyperchlorhydria  or  a  markeil  hypersecretion 
must  receive  proper  dietetic  and  medicinal  attention  or  the  desired  results 
may  not  be  achieved.  The  rays  should  be  used  in  these  cases  as  one  of 
the  last  measures  of  routine  treatment,  after  the  bed,  dietetic,  and  medici- 
nal cures  for  the  acute  stage  of  the  ulcer  are  concluded.  With  their 
use,  a  number  of  the  unpleasant  sequels  (carcinomatous  degeneration, 
erosion  and  autodigestion  of  the  scar,  marked  contractions  of  the  cicatrix 
resulting  in  sacculation  or  hour-glass  formation,  perigastric  adhesions 
with  the  surrounding  organs,  very  irritable  states  of  the  mucosa,  etc.) 
will  probably  be  lessened. 

In  the  chronic  forms  of  ulcer,  and  particularly  those  found  in  the 
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aged,  a  resort  to  these  treatments  should  be  tried  before  the  surgical 
measures  of  excision  or  drainage.  They  may  fail  as  they  did  in  one 
of  my  cases  (a  man  70  years  old  who  had  been  suffering  from  ulcer 
for  two  years)  or  they  may  be  of  the  utmost  service  (as  they  were 
in  five  cases  of  chronic  ulcer).  I  do  not  advance  this  as  a  substitute  for 
excision  or  gastro-enterostomy,  which  I  look  upon  as  much  the  better 
form  of  treatment,  but  for  what  my  own  experiences  have  been  in 
the  treatment  of  some  of  the  cases  of  late  acute  and  chronic  ulcers,  and 
particularly  in  the  medical  care  of  cases  of  gastric  ulcer  in  older  persons  in 
whom  abdominal  surgery  has  such  a  high  rate  of  mortality,  or  in  whom, 
for  general  states  of  health  or  other  disease,  operation  would  be  inad- 
vi»al)Ic. 

In  the  cases  of  chronic  catarrhal  disease  of  the  mucosa,  forty-six 
of  which  were  treated,  no  benefit  was  derived.  Two  cases  of  hyper- 
pla.Htic,  three  of  hypertrophic,  and  one  of  atrophic  gastritis  claimed 
niihjeolive  benefit  from  the  treatment,  but  this  I  was  never  able  to 
prove  to  myself  with  the  various  test-meal  examinations  I  had  made  in 
thr  rases;  no  doubt  it  was  mostly  mental  in  its  nature,  although  the  dis- 
rufirnt  etTect  of  the  rays  may  have  had  something  to  do  with  the  benefit 
in  tilt*  hyperplastic  conditions.  I  have  had  no  experience  with  its  use  in 
Iho  trur  neurotic  affections  of  disturbed  secretion,  motility,  or  sensation, 
hiMauM*  I  consider  many  of  these  too  impressionable  to  suggestion  for 
aciurate  n»nclusions.  In  hypersecretions  of  a  chronic  type,  the  prolonged 
<Miipl<iyinrnt  of  the  X-rays  should  be  tried  before  operation.  In  these 
(tthc'i  it  is  not  unusual  to  meet  with  those  in  whom  marked  benefit  is 
bioUKlit  ab<»ut,  probably  by  an  atrophying  effect  of  the  rays  on  the  cells 
ill  \Uv  secreting  tubules. 

The  essentials  for  the  giving  of  this  treatment  are  a  tube  of  suflS- 
rirnt  hardness  to  pass  the  rays  deeply  into  the  abdomen  and  a  coil 
with  its  accessories,  or  a  static  machine  of  large  size.  My  results 
were  obtained  with  the  coil,  although  I  feel  that  one  of  the  high-speed 
hiatii-  marhincN  may  be  just  as  useful  in  giving  sufficient  current  for 
pmriialion.  The  treatments  were  given  to  the  patient  in  the  prone 
|Mi-.i(i<>ii.  the  stomach  always  being  empty  of  foods.  They  were 
hiMhd  icK^'l'^'b'  every  other  day  unless  the  skin  showed  the  per- 
niaiM-iii  Idiish  seen  before  the  development  of  an  X-ray  dermatitis, 
hi  whitli  tasi"  tlic  treatments  were  discontinued  for  the  time  being. 
Mn  I  ni  ihc  ca^cs  were  treated  with  the  large-sized  open  tubes  of  the 
Mihllri  ivp*',  and  those  in  which  just  the  pyloric  region  was  singled 
(•111  \\r\r  Wi'Mvil  with  the  lead  glass  tubes  with  the  flint-glass  window 
Im  |m  iimii  ihc  rays  to  come  through.  It  has  been  my  custom  to  first  stand 
,1   |i.iiiriii   hriwrcii  the  tube  and  a  fluoroscopic  screen  and  turn  on  the 
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current  until  a  fair  glow  with  the  outline  of  the  spinal  column  was  seen 
by  the  rays  passing  through  the  abdomen.  The  quantity  of  current  was 
then  noted,  and  the  patient  given  like  amounts  in  each  of  the  treatments. 
In  slimmer  patients  not  so  much  current  was  employed.  The  use  of 
the  Roentgen  rays  in  the  diagnosis  of  stomach  diseases  is  found  in 
Chapter  V. 

ELECTROVIBRATION. 

Having  been  somewhat  discouraged  with  the  results  obtained 
from  hand  massage  and  vibration  alone  in  the  treatment  of  the  gastro- 
enteric conditions  in  which  these  measures  seemed  to  be  indicated, 
and  having  obtained  on  the  other  hand  some  satisfactory  results  from 
the  use  of  the  constant  currents  intragastrically  applied,  it  occurred  to 


Fig;  67. — Author's  electrovjbratode,  showing  insulated  end-piece. 

me  that  possibly  in  the  atonic,  low  secretory,  or  mysterious  sym- 
pathetic disturbances,  the  benefit  from  these  externally  applied  physical 
measures  (the  currents  and  mechanical  massage),  would  be  enhanced 
by  combining  these  two  and  applying  them  at  the  same  time.  Along 
these  lines,  to  simplify  the  work,  I  devised  a  new  vibratode  head  which 
would  also  answer  as  one  of  the  poles  for  the  constant  or  interrupted 
currents. 

It  was  my  feeling  that  by  combining  these  two  fair  meastires  of 
therapy,  the  benefits  of  each  would  be  enhanced,  minimizing  the  doubt 
or  failure  of  results  from  the  hand  massage  or  the  percutaneous  use  of 
the  currents.  I  feel  that  I  have  been  moderately  successful  with  this  in 
the  treatment  of  some  of  the  nutritional,  neurotic,  atonic  and  catarrhal 
conditions.  I  have  stated  that  of  the  forms  of  massage  itself  the 
vibratory  method  gives  much  better  results  in  the  deep  abdominal  con- 
ditions than  the  hand  method — it  is  more  effective  and  directional;  and 
then,  because  the  one  external  electrode  (vibrator  head)  is  sunk  deep  in 
the  relaxed  abdomen,  one  can  be  more  sure  of  direct  effects  from  the 
current  as  it  passes  from  above  downward  or  t-ice  versa  than  would 
be  the  case  by  the  use  of  the  plates  or  sliding  hand  electrodes. 
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In  the  disturbed  states  of  motility,  and  in  sensory  and  secretory  cona- 
tions of  the  stomach,  the  results  from  the  treatments  were  somewhat 
better  than  with  the  single   forms  of  these  physical   measures.    Ofta 
the  combination  of  the  constant  current  with  the  vibration  caused  rcHcf 
of   pain   and   distress   in   the    simple   sensory   and    secretory'   conditions 
(this  may  have  been  due  entirely  to  the  current)  ;  and  in  the  atonifs, 
the  use  of  the  faradic  currents  was  sometimes  quite  encouraging  Uhis 
I  believe  to  be  due  to  a  combined  action  of' the  two).      The  best  results 
in  so  far  as  the  stomach  was  concerned  were  seen   in   those  cases  in 
which  the  gastric  disturbance  was  secondary  to  the  enteric  disturbance, 
for  in  selected  cases  of  the  latter  the  treatment  is  particularly  beneficial 
Taking  my  experiences  as  a  whole,  and  stating  it  briefly,  I  feel  that  some 
of  these  cases  did  better  than  if  they  had  been  treated  by  the  generally 
established  older  time  clinical  methods  alone.     And  even  if  I  cannot  ex- 
plain this  to  my  own  satisfaction,  I  state  it  with  a  firm  conviction  that 
the  moral  effect  of   the  treatments,   or   just  the   dietetic   or   medicinal 
results  always  employed,  did  not  have  all  to  do  with  it. 

Of  the  clinical  cases  treated,  I  observed  particularly  four  cases  of 
chronic  membranous  colitis  of  long  standing,  which,  under  treatment 
for  from  two  to  seven  months,  made  decided  general  physical  improve- 
ment. In  two  of  these,  the  constipation  was  markedly  relieved;  in 
another,  only  moderately  so ;  and  in  the  fourth  one  not  at  all.  In  one 
of  the  last  two  a  thin  mucous  discharge  of  seven  years'  standing  from 
the  lower  colon  was  stopped,  and  the  quantity  of  tougher  mucus  from 
above  the  colon  was  decidedly  lessened.  Two  of  the  other  cases  showed 
less  passing  of  tough  mucus,  but  in  the  remaining  one  (a  marked  col- 
optosia)  there  was  no  apparent  difference  in  this  local  way.  Xone  of 
these  cases  were  treated  at  the  same  time  by  colonic  irrigation  (which, 
in  my  opinion,  is  the  best  single  method  of  therapy  for  these  conditions), 
but  other  measures,  such  as  cascara,  tonics  and  so  on  were  also  used.  I 
feel  that  this  method  of  treatment  is  worth  a  more  extended  trial  in 
those  more  or  less  chronic  cases  in  which  residts  from  electrical  and  mas- 
sage treatment  have  been  so  few  in  the  past.  A  case  of  dilated  trans- 
verse and  descending  colon  made  marked  subjective  improvement  and  the 
gut  returned  to  a  more  normal  size.  Three  cases  of  general  tardy  condi- 
tion of  the  intestines  (myasthenia  entericus)  were  treated;  two  were 
entirely  relieved,  and  one  in  which  the  condition  was  due  to  a  depressed 
mental  state  showed  no  improvement.  Three  cases  of  neurasthenia  en- 
tericus claimed  and  api)arently  received  much  benefit  from  the  treatments. 
Up  to  the  time  of  writing,  T  have  used  this  measure,  steadily  kept  up,  in  69 
cases  of  ptosis,  comprising  about  all  the  grades  and  combinations  of  ab- 
dominal viscera  prolapse  that  are  clinically  seen.     Although  none  of  these 
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showed  much  change  for  the  better  anatomically,  6i  of  them  claimed 
benefit,  and  in  63  of  these  this  was  plainly  apparent  in  a  general  way. 
These,  however,  were  the  cases  in  which  I  feel  that  the  mental  effect 
worked  the  strongest,  and  most  of  them  would  no  doubt  have  improved  by 
the  method  of  increased  feeding,  abdominal  exercises,  supporting  meas- 
ures, and  so  on  that  were  also  employed.  A  case  of  recurrent  enterodynia 
of  two  months'  standing  was  discharged  well;  possibly  here  the  gal- 
vanic current  alone  would  have  achieved  the  result^  but  the  patient 
claimed  that  he  felt  better  and  was  longer  without  pains  when  the 
slow,  deep  vibration  was  given  with  the  galvanism,  than  when  the 
latter  was  used  alone.  It  will  be  plain  from  the  above  report  that  the 
measure  is  of  more  value  in  the  treatment  of  the  enteric  affections  rather 
than  those  confined  strictly  to  the  stomach.  Summing  up  my  experiences 
in  a  broad  way  I  have  advanced  the  f ollbwing  ( Bassler"* )  : — 

"Electrovibratory  massage  is  of  value  in  the  therapy  of  abdom- 
inal conditions  in  all  motor,  some  sensory  and  a  few  secretory  dis- 
turbances of  the  intestines,  both  locally  and  as  they  may  directly  or 
reflexly  affect  the  stomach  or  other  parts  of  the  body;  it  is  a 
measure  of  value  in  the  disturbed  states  of  local  nutrition  of  the 
reachable  abdominal  organs,  and  in  the  abdomen  as  a  whole — its 
influence  here  is  to  better  the  general  state  of  health  and  favorably 
influence  those  catabolic  and  neurasthenic  conditions,  the  origin  of  which 
is  in  the  abdominal  cavity;  it  is  the  best  single  medical  measure  we  have 
to-dav  in  the  treatment  of  exudates  and  fibrous  adhesions  found  about 
the  abdominal  portion  of  the  alimentary  canal;  in  those  mysterious, 
tardy  forms  of  intestinal  indigestion,  and  also  in  the  long-standing 
catarrhal  conditions,  it  can  be  employed  with  satisfactory  benefit  to  the 
patient;  it  is  the  best  form  of  percutaneously  applied  physical  treatment 
we  have  for  abdominal  conditions,  better  than  hand  massage,  vibration, 
or  the  externally  applied  battery  currents;  its  use  should  always  be  pre- 
ceded by  an  accurate  diagnosis,  since  in  some  of  the  conditions  of  the 
gastro-enteric  tract  it  might  do  ix)sitive  harm  (malignant  disease,  ulcers 
of  any  type,  acute  catarrhal  and  suppurative  states) ;  following  a 
plausible  indication  for  its  use,  it  should  be  employed  by  the  physician 
himself,  or  under  his  immediate  direction,  suitably  combining  for  the 
case  massage  and  the  properly  selected  current;  and,  lastly,  it  should 
then  be  employed  with  a  consistent  and,  if  needs  be,  long  kept  up  effort 
to  accomplish  these  ends." 

The  vibrator  I  would  recommend  is  the  long-shafted,  motor-run 
type,  capable  of  delivering  the  long,  slow  stroke.  The  currents  I  used 
were  the  slow  or  fast  interrupted  faradic,  the  straight  galvanic,  the 
combined  galvanic  and  faradic,  and  the  interrupted  galvanic.     The 
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faradic  up  to  the  tolerance  of  the  individual  was  used  in  those  cases 
in  which  muscular  or  general  stimulation  was  indicated ;  the  galvanic 

of  from  5  to  10  milliamperemeters,  plain  or  interrupted,  for  its  sedative 
effect  on  the  nerve  terminals  in  the  gastro-enteron,  either  through  an 
effect  on  the  sensory  or  secretory  disturbances,  or  both ;  and  the  com- 
bined, a  combination  of  the  above  was  used  for  the  more  complex  con- 
ditions. In  the  last  instance  the  faradic  current  should  alwavs  be  turned 
on  first.  The  vibrator  head  was  usually  the  positive  pole  and  the  treat- 
ments lasted  ten  minutes. 

The  patients  were  treated  prone  on  a  long,  heavy  table,  with  their 
knees  raised  and  separated.  Toilet  powder  was  used  on  the  abdomen 
so  that  the  vibrator  would  slide  easily;  this  did  not  interfere  to  any 
appreciable  extent  with  the  passage  of  the  current  and  rendered  the 
treatments  more  pleasant  in  every  way.  Effort  was  made  to  retain 
their  abdominal  walls  lax  so  that  the  instrument  could  be  sunk  deeply. 
The  plan  was  somewhat  different  in  the  various  cases  according  to 
the  massage  routes  of  the  organ  or  organs  treated — colon,  small 
intestines,  stomach,  abdominal  walls  or  entire  abdomen — and  also 
according  to  the  character  of  the  currents  and  the  choice  of  the 
anteriorly  applied  poles  (whether  positive  or  negative). 

RADIUM  THERAPY. 

With  the  hope  that  the  topical  application  of  radium  may  senc 
of  benefit  in  the  treatment  of  cancer  of  the  esophagus  or  stomach, 
Einhorn  devised  a  capsule  (into  which  the  radium  is  placed)  to  which 
is  attached  a  string  to  insure  its  return  from  the  stomach  at  the 
termination  of  the  treatment.  The  instrument  is  introduced  the  same 
as  the  stomach  bucket,  and  is  left  in  the  stomach  about  an  hour  for 
each  treatment.  The  esophageal  instrument  has,  instead  of  the  string 
attachment,  a  tubing  and  mandrin  to  push  it  well  down  to  or  into  any 
stricture  of  the  gullet  that  may  exist. 

The  deviser  of  this  appliance  states :  "In  regard  to  the  action  of 
radium  in  cancer  of  the  stomach,  I  have  treated  too  few  cases  to  form 
a  definite  conclusion.  It  seems  to  be  of  palliative  benefit.  In  cancer 
of  the  esophagus  I  have  had  more  experience  with  this  mode  of  treat- 
ment. I  have  applied  0.25  gram  of  radium  (curie  20,000  strength) 
daily  in  about  20  cases  and  have  achieved  an  improvement  in  most  of 
them — the  improvement  could  usually  be  observed  after  a  week's 
treatment;  at  times,  earlier." — "The  results  obtained  were  very  satis- 
factory."— *'In  the  methodical  application  of  radium  we  have  the 
means  to  influence  favorably  the  course  and  seat  of  the  disease  and  to 
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retard  its  progress." — "This  mode  of  treatment  is  certainly  destined  to 
play  an  important  role  in  the  therapeutics  of  cancer  of  the  esophagus 
and  deserves  to  be  tried  on  a  large  scale  and  in  a  thorough  manner." 
(Einhorn®). 

Up  to  the  present  I  have  assiduously  treated  with  radium  seven  cases 
of  gastric  and  four  cases  of  esophageal  carcinoma,  and  must  confess 
to  a  very  general  failure  in  them  all.  In  the  stomach  cases  absolutely 
no  benefit  was  derived  that  I  could  learn.  Of  course,  these  four  were 
all  late  cases  in  which  but  little  could  be  expected  from  any  form  of 
treatment,  but  I  have  felt  that  if  there  was  any  palliative  virtue  in  radium 
it  might  first  be  as  an  anodyne  for  pain ;  in  this  it  was  barren  of  results. 
I  feel  that  should  any  physical  treatment  be  employed  in  these  cases  the 
X-ray,  because  of  its  greater  diffusion  and  its  more  positive  effect  on 
cutaneous  growths  of  a  malignant  nature,  would  be  the  better  means  to 
employ,  although  I  have  my  doubts  also  of  its  value. 

In  two  of  the  four  cases  of  esophageal  disease,  relief  of  pain  and 
better  ability  to  swallow  were  evident;  in  the  remaining  two  the  results 
were  negative.  Whether  the  benefits  were  brought  about  to  any  extent 
by  the  action  of  the  radium  itself  on  the  malignant  growth  I  cannot  state. 
In  these  first  two  cases  it  was  apparent  that  the  careful  crowding  down 
through  the  stricturing  mass  of  the  radium  capsule  at  each  treat- 
ment brought  about  a  more  permeable  passage  with  resulting  ability  to 
swallow  fluid  or  semisolid  foods.  I  feel  that  the  relief  of  pain  and  sub- 
jective improvement  for  the  time  being  were  due  to  this  mechanical  dila- 
tation alone,  and  not  to  the  action  of  the  radium.  Of  late  I  have  given 
up  the  use  of  radium  altogether. 

Only  second  to  the  dread  of  a  slowly  developing  suffocation  is  the 
subjective  horror  of  being  unable  to  swallow  foods.  These  esoph- 
ageal cases  usually  come  to  us  rather  late  and  when  this  fear  is  well 
established.  The  radium  capsule  with  its  introducer  is  an  ideal,  small- 
sized  esophageal  bougie,  one  that  occasionally  makes  its  way  through  a 
rough  and  hilly  growth  better  than  does  the  regular  esophageal  bougie, 
which  has  a  stiffer  whalebone  staff  (on  the  same  principle  that  a  filiform 
will  worm  its  way  through  a  firm  and  uneven  stricture  of  the  urethra 
which  is  impassable  to  a  stiffer  form  of  instrument).  Of  late  I  had  con- 
structed for  a  case  of  malignant  disease  of  the  gullet  a  small  ivory 
esophageal  olive  on  a  rather  pliable  thin  steel  wire,  and  used  this  with 
as  much  relief  to  the  patient  as  I  had  obtained  in  the  two  cases  mentioned 
in  whom  I  had  employed  the  radium  capsules.  Upon  this  case  mostly  I 
base  my  belief  that  the  reported  results  from  the  radium  are  brought 
about  mechanically  rather  than  through  any  specific  action  of  the 
radium,  and  those   cases  are  usually   such   pitiful   ones   that   relief   in 


364  PHYSICAL  TREATMENT  IN  GASTRIC  DISORDERS. 

this  way  might  easily  lead  one  into  making  deductions  beyond  those  that 
are  warranted.  In  malignant  disease  of  the  esophagus  the  cariy 
establishment  of  a  gastric  fistula  for  the  purpose  of  maintaining  nutri- 
tion still  offers  the  best  results  that  can  be  given  to  a  patient.  It  is 
hoped  that  the  new  operation  of  esophagogastrostomy  will  be  helpful 
in  cases  of  malignant  disease  of  the  cardia. 

MECHANICAL  MEASURES  OF  SUPPORT  TO  THE 

ABDOMEN. 

This  form  of  treatment  for  affections  of  the  gastro-enteric  canal 
aims  to  raise  and  sustain  those  of  the  abdominal  organs  that  are  lower 
in  position  than  they  normally  should  be.  In  clinical  observation, 
these  organs  in  the  order  of  the  frequency  in  which  they  are  obsen'cd 
are,  the  stomach,  small  intestine,  colon,  kidneys,  liver,  and  spleen.  The 
prolapse  may  be  of  a  single  organ  (gastroptosia,  nephroptosia) ;  any 
combination  of  two  or  more  (gastro-enteroptosia,  gastro-nephroptosia ) ; 
or  a  rather  complete  picture  of  ptosis  of  most  of  the  abdominal  organs 
which  possess  mesenteric  attachment. 

Of  late  years,  the  subject  of  ptosis  has  awakened  a  widespread 
interest,  and  more  attention  is  being  paid  to  the  details  of  these  ortho- 
pedic measures  of  treatment  than  heretofore.  Rightfully  this  should 
be  so,  for  now  manv  cases  of  this  nature,  which  in  former  vears  were 
classed  among  chronic  affections,  are  not  only  immensely  relieved  of 
their  subjective  symptoms,  but  are  positively  and  materially  assisted 
to  a  complete  relief  and  permanent  cure.  To  these  ends,  abdominal  belts 
of  various  kinds,  adhesive-plaster  strapping  of  the  abdomen,  the  use  of 
pads  to  directly  support  the  displaced  organs,  and  corsets  have  been 
employed. 

So  many  varieties  of  these  have  been  advanced  by  different 
observers,  and  the  indications  for  their  use  and  the  best  type  of  sup- 
port to  employ  for  an  individual  case  being  so  different,  the  author  will 
confine  himself  to  his  own  ideas  in  their  selection  and  construction, 
and  a  rather  complete  offering  of  those  with  which  he  is  the  most 
familiar. 

The  usual  abdominal  bandage  that  is  employed  for  the  purpose 
possesses,  in  the  great  majority  of  cases,  one  main  fault — it  is  built 
too  level  in  the  transverse  way  to  properly  sustain  the  organs.  These 
same  belts  must  be  worn  low  over  the  hips  to  have  them  fit  snugly 
enough  to  keep  them  from  riding,  and  thus  they  are  placed  about  on  a 
level  with  the  ^acral  region  and  consequently  simply  compress  the  ab- 
domen backward.     It  must  be  plain  in  this  event  that  no  organs  are  raised 
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until  the  anteroposterior  diameter  of  the  abdomen  has  been  sufficiently 
decreased  so  that  the  organs  will  be  pressed  upward  from  this  pressure. 
This  makes  it  really  a  long  way  upward,  and  in  many  medium,  and  all 
thin  subjects  my  X-ray  observations  have  proven  that  it  is  only  a  poor 
way  at  best. 

Xow,  the  object  of  a  belt  is,  in  addition  to  being  a  circular  support 
to  the  entire  abdomen,  to  act  as  a  sort  of  artificial  mesentery  so  as  to 
support  the  laxity  of  the  natural  supports  within. 

This  uplift  is  not  possible  unless  a  belt  is  constructed  with  these 
ends  in  view,  namely,  built  low  in  front  and  as  high  as  possible  in  the 
rear  (the  upper  border  of  the  back  of  the  belt  should  fit  well  into  the 


Fig.  68. — Author's  belt,  showing  tnesenteric  straps  in  position.  The 
body  of  the  belt  is  constructed  so  as  to  take  a  very  low  purchase  in  front 
and  the  highest  possible  point  in  the  rear,  which  is  generally  gauged  by 
having  the  top  of  the  back  of  the  belt  fit  well  into  the  waist  line.  The 
front  and  back  are  made  of  inelastic  material;  the  mesenteric  strap  and 
side  are  made  of  elastic  webbing.  The  body  of  the  belt  must  fit  snugly 
and  evenly,  with  the  perineal  straps  (which  are  indispensable)  just  taut 
enough  to  keep  the  belt  from  riding.  For  men  with  flat  abdomens.  3  or  S 
vertical  steels,  concaved  toward  the  abdomen  like  the  corset,  and  placed 
upright  in  ttie  apron  front,  are  often  of  value. 

-waist  line).  It  is  obvious  that  no  belt  which  is  loose  on  the  patient 
would  serve  to  be  of  much  or  any  value,  and  this  brings  us  to  the 
cause  of  the  lengthy  debate  on  the  value  of  belts. 

It  has  been  somewhat  of  a  surprise  to  me,  after  a  diagnosis  of 
prolapse  has  been  made  and  the  wearing  of  a  belt  advised,  that 
more  attention  to  the  details  of  its  construction,  fit,  and  what  it  is 
to  accomplish  in  the  desired  way  are  not  given.  Given  a  ca,';e  in  which 
the  wearing  of  a  belt  would  be  proper,  do  we  give  full  justice  to  our 
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patient  when  we  leave  this  matter  to  the  surgical  appliance  maker 
alone  and  then  await  reports  from  the  individual  in  the  Avay  of  derived 
benefit?  Surely  no  physician  would  be  thus  satisfied  in  a  case  of 
hernia  in  which  he  advises  the  wearing  of  a  truss.  No,  he  would 
request  the  patient  to  return  with  the  truss,  and  when  properly  • 
adjusted  insist  upon  him  sitting  with  his  knees  far  apart  and  during 
an  effort  of  straining  or  coughing  observe  if  the  truss  properly  prevents 
the  gut  from  coming  through  the  ring  under  these  favorable  conditions 
for  its  doing  so.  Why  then  is  this  any  less  important  in  the  case  of  an 
abdomen,  on  the  surface  of  which  no  indication  is  present  of  prolapsed 
organs.  A  hernia  is  a  visible  thing,  but  not  the  other  condition.  We 
are  the  ones,  with  our  skill  in  diagnostic  measures,  who  must  stand 
monitor  and  be  responsible;  for  if  this  simple  detail  was  observed  more 
generally  among  the  profession,  belt  wearers  for  these  conditions  would 
not  so  commonly  flit  discouragingly  from  belt  to  belt  in  search  of  relief 
and  more  benefit  from  the  wearing  of  them. 

Manifestly,  it  must  be  understood,  that  even  the  best  forms  of 
abdominal  bandage  cannot  serve  the  purpose  in  all  cases.  In  fact,  they 
are  only  serviceable  in  a  small  percentage  of  women,  and  in  a  somewhat 
larger  percentage  of  men  (because  men  cannot  wear  corsets).  To  ser\'e 
best,  we  must  have  a  Jarge  and  bulky  abdomen  to  deal  with,  so  as  to  make 
the  belt  fit  snugly  and  have  enough  bulk  of  tissue  to  take  advantage  of  for 
making  pressure.  It  is  this  bulk  that  renders  possible  to  women  late  in 
pregnancy  the  benefit  from  such  supports.  To  order  a  belt  for  a  small 
or  flat  abdomen  simply  soothes  the  conscience,  without  taking  into  con- 
sideration the  all-important  fact  that,  whatever  the  belt  and  however  well 
it  may  fit,  this  abdomen  will  slip  around  on  the  inside  of  the  girdle  and 
thus  it  will  bring  no  results.  How  could  the  mechanical  benefits  of  such 
a  garment  be  produced  in  many  of  the  cases  of  gastroptosia  that  we  see  in 
young  women  and  men,  long-thoraxed  and  abdominally  slim  as  they 
usually  are?  That  brings  us  abruptly  to  the  point  of  where  it  is  best 
to  use  the  abdominal  bandage. 

The  ideal  case  is  the  one  of  splanchnoptosia  which  follows  suc- 
cessive pregnancies — the  so-called  Landau  cases,  because  first  described 
by  him.  These  women,  because  of  laxity  of  the  abdominal  walls, 
usually  present  an  abdomen  which  in  profile  is  more  or  less  concave 
above,  and  prominent  below  the  umbilicus.  Many  of  these  women  are 
of  the  poorer  classes  of  foreign-born  people,  who  are  busily  engaged 
in  household  duties  and  the  rearing  of  large  families.  Most  of 
them  but  seldom  wear  a  corset  of  any  kind,  and  thus  suspend  over 
their  already  low  abdomen  several  thicknesses  of  skirts  which  scn'e 
to  drag  it  down  still  farther.     Then,  again,  there  is  seen  the  rather  thin 


MECHANICAL  SUPPORT  TO  THE  ABDOMEN.  S67 

and  poorly  nourished  woman,  sometimes  of  the  better  classes,  who  pre- 
sents a  more  Or  less  complete  picture  of  abdominal  prolapse.  With 
the  sa^ed  stomach,  she  usually  also  has  a  coloptosia  with  one  or  both 
movable  kidneys,  gives  a  history  of  a  long-standing  colitis,  an  obsti- 
nate chronic  constipation,  and  a  history  of  dyspeptic  disturbance  of  years' 
standing.  This  woman,  although  much  poorer  developed  than  her  sister 
of  the  first  type,  still  has  a  bulky  abdomen,  somewhat  smaller  than  the 
Landau,  but  yet  very  prominent  for  her  weight  and  build.  With  her, 
freedom  of  movement  of  the  body  and  abdomen  above  the  belt  would  be 
of  advantage  in  the  general  way,  and  thus  it  would  be  best  for  her  to 
wear  a  belt,  if  only  temporarily.    Lastly,  are  the  men  of  all  types  who, 


Fig.  69.— Adhesive  plaster  belt  of  Dr.  A.  Rose. 

because  of  their  sex,  cannot  wear  a  corset,  and  in  whom  the  only  choice 
lies  between  an  adhesive  plaster  belt,  with  its  disadvantages,  and  a  belt 
depending  upon  certain  extra  measures,  like  the  use  of  abdominal  pads 
and  so  on,  to  assist  in  the  support.  In  those  very  thin  men  with  flat 
abdomens  the  transverse  belt  made  of  all  elastic  webbing  on  the 
order  of  Lockwood's  (which  I  believe  to  be  the  best  of  any)  is  often  the 
only  style  of  support  we  can  employ.  And  it  might  also  be  stated  that 
these  men,  built  straight  as  they  are  through  abdomen  and  hips,  are  the 
only  examples  in  which  the  transverse  belt  is  of  advantage.  Of  late,  I 
have  succeeded  in  fitting  some  cases  of  marked  degree  of  ptosia  in  men, 
usually  of  the  coloptotic  type,  with  a  belt  of  the  form  shown  in  the  illus- 
tration, in  which  the  front  apron  is  fitted  with  concave  steels  like  those 
in  the  front  of  the  corset  I  use,  excepting,  of  course,  that  these  stays  are 
shorter  than  in  the  corset. 
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Adhesive  Plaster  Strapping  of  the  Abdomen. — Of  the  =-f^*:oi  s 
strapping  that  will  serve  to  good  purpose  are  particularly  th-:-?*  -^>?ssk 
by  Rose  and  Rosewater.  I  am  somewhat  inclined  to  fav-.r  ±ie  xjtc 
belt,  for  the  reason  that  it  is  simpler  and  answers  the  purp.^fe  afrfriih 
It  has  l^en  my  experience  that  the  ordinarj-  adhesive  plaster  «e::  :»:«- 
stantly  worn  is  too  irritating  to  the  skin,  and  that  it  soon  ber-  tDe?  fcf. 
wrinkled,  and  thus  most  uncomfortable.  Therefore.  I  fav..r  :r<  nc 
oxide  facing  Twhich  is  less  irritating)  on  mole-skin  i  which  is  ?-:::er  sa-: 
more  pliable).  This  plaster  in  proi>er  widths  and  five-  or  :en-  ^nr. 
lengths  is  now  readily  procurable  from  manufacturing  houses. 

In  the  selection  of  this  belt,  the  plaster  is  cut  in  lengths  Ixf 
enough  to  overlap  across  the  back.  It  is  then  folded  end  to  en:.  ^. 
cut  from  the  lowest  edge  in  front  to  the  upper  part  of  the  encs  :•:  ti< 
strip,  as  in  the  diagram. 

This  makes  three  pieces  of  plaster;  the  large  apron  for  girdling 
the  body  (A),  and  two  long  lower  pointed  strips  (B).     Piece  A  is 


Fig.  70. — Cutting  of  the  plaster. 

api)lied  first  by  sticking  the  pointed  end  as  low  on  the  front  of  the 
abdomen  as  possible,  and  then  swinging  the  small  ends  as  tight  and 
as  high  as  possible  to  lie  flat  around  the  body  in  the  rear,  one  overlapping 
the  other  across  the  back.  The  lower  edges  of  this  piece  should  not  in- 
clude the  crests  of  the  ilia.  The  smaller  strips  are  next  applied  low  from 
the  hyi)ogastric  region,  across  the  inguinal,  over  the  iliac,  and  across  the 
back  over  the  under  piece. 

This  form  of  belt  when  properly  adjusted  is  a  valuable  appliance. 
It  possesses  the  advantages  of  being  quickly  put  on  any  type  or  size 
of  patient  without  much  preparation,  measurement  or  expense.  It  is 
also  a  most  tight-fitting  support — a  sort  of  inelastic  new  abdominal 
wall.  In  my  experience,  however,  its  use  cannot  be  depended  upon  as 
a  support  much  over  two  weeks,  when  it  must  be  removed  and  a  new 
one  adjusted. 

It  possesses  some  very  marked  disadvantages  which  cannot  be 
obviated.  When  continually  worn,  it  becomes  locally  very  uncom- 
fortable and  irritatinc;  to  most  skins.  Xo  matter  how  carefullv  we 
adjust  it,  from  the  movements  of  the  body  the  edges  of  the  plaster 
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curl  over  and  adhere  to  the  underclothing.  It  soon  becomes  wrink- 
led, board-like,  and  worthless  as  a  support,  after  which  the  discomfort 
and  trial  of  taking  the  plaster  off  and  the  putting  on  of  a  new  one  are 
anything  but  pleasant  to  many  persons.  Then,  again,  the  person  is  de- 
prived of  his  bath  while  the  appliance  is  on.  Consequently  its  employ- 
ment is  not  altogether  satisfactory.  But  this  much  may  be  said  for  it, 
that  when  a  quick  relief  from  symptoms  is  desired  for  just  a  short  time, 
or  until  a  more  comfortable  support  can  be  made,  its  employment  is  well 
worth  consideration.  It  has  also  been  my  experience  that,  because  of  the 
difficulty  in  securing  a  good  fitting  belt  for  male  patients  with  slim  abdo- 
mens, it  may  serve  to  advantage  for  them  for  continued  use,  and  may  be 
kept  up  until  improvement  has  been  brought  about,  although  generally  the 
belt  presented  is  better. 

Pads. — Pads  of  various  kinds,  shapes  and  sizes  are  used  as  acces- 
sories to  belts  and  corsets.  Naturally,  the  details  in  construction  of 
all  of  these  need  not  be  entered  into  here.  The  common  use  that  they 
are  put  to  is  for  the  purpose  of  holding  the  kidneys  in  better  position. 
They  are  usually  worn  fixed  to  some  part  of  the  side  of  the  belt,  or 
are  slipped  loosely  inside  of  it,  -depending  upon  the  tight  fit  of  the 
circling  garment  to  hold  them  in  place. 

On  the  whole,  the  use  of  most  of  them  is  a  presumption  upon  the 
intelligence  of  both  the  physician  and  the  patient.  It  requires  no 
experience  to  observe,  or  stretch  of  the  imagination  to  deduct  that 
they  are  worse  than  useless.  They  are  rarely  twice  in  the  same  place, 
and  besides  giving  no  benefits  in  any  direct  way,  harm  can  come  from 
their  use.  I  have  never  seen  a  kidney  or  stomach  held  in  place  by  their 
use,  and  if  the  pad  becomes  displaced  to  above  the  organ  it  would  serve 
to  drive  it  still  farther  down. 

One  of  the  amusing  incidents  of  the  medical  tenacity  to  their  use, 
is  to  see  a  patient  with  a  belt  on,  pull  out  and  slip  back  a  so-called  kidney- 
pad  with  about  as  much  facility  as  one  would  draw  and  return  a  watch 
into  a  vest  pocket. 

Of  occasional  use  with  men  and  women  patients  who  cannot 
afford  to  purchase  good  made-to-measure  corsets,  is  a  large-sized  pad 
which  comfortably  covers  the  entire  lower  abdomen  so  as  to  increase  the 
pressure  or  support  offered  by  the  belt  or  a  straight-front  corset.  A 
pad  I  have  used  for  years  under  these  circumstances,  and  one  which 
occasionally  gives  signal  results,  is  made  of  a  thin  but  sufficiently  stiff 
leather  to  give  it  form,  and  on  which,  on  the  abdominal  side,  is  a  cushion 
of  curled  horsehair  covered  with  kid. 

The  lower  edge  of  this  pad  fits  into  and  just  above  the  arch  made 
by  the  anterior  superior  spines  of  the  ilia,  Poupart's  ligament,  and  the 
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symphysis  pubis.  The  upper  border  extends  to  just  below  the 
umbilicus,  and  the  lateral  edges  are  well  over  to  the  sides  of  the  abdomoL 
The  cushion  is  thicker  at  its  lower  edge  than  above.  Such  a  pad  is 
soft  and  pliable,  and  readily  adjusts  itself  to  the  body  and  outside 
support.  It  is  very  comfortable  to  wear,  although  it  is  warm  for 
summer  use.  It  can  be  fastened  securely  inside  the  belt,  or  one-half  (rf 
it  can  be  attached  to  one  side  of  the  corset.  Usually,  however,  with  most 
of  the  common  corsets  if  properly  laced  and  with  a  tight-fitting  belt  it 
remains  nicely  in  place. 

Corsets. — A  properly  made,  well-fitting  corset  always  offers  the 
best  means   of   support   for   women.     It   may   be    said    that   while  Ae 


sioe  viivf. 


Fig.  71. — Large  abdominal  pad  to  be  held  in  place  by  an  ordinary 

straight- front  corset  or  belt. 

wearing  of  waist-compressing  corsets  is  responsible  for  the  productiofl 
or  aggravation  of  many  of  the  cases  of  ptosis  that  we  see,  another 
corset  especially  constructed  for  the  purpose  and  not  any  less  fashion- 
able than  the  first  can  be  made  and  comfortably  worn  to  correct  it 
Most  of  the  present  kinds  of  ready-made  corsets,  like  shoes,  are 
made  for  sale  and  fashion  rather  than  for  necessity.  The  corset  on  a 
form  in  the  show  window  is  admired,  the  fashion  plate  consulted,  and 
then  many  of  our  stylishly  inclined  women  change  the  contours  of  the 
body  to  meet  this  new  fashion.  An  inch  or  more  girth  to  the  waist- 
line in  some  women  brings  terror  to  their  minds,  and  thus  a  corset  is 
selected  and  worn  which  is  smaller  in  this  dimension  than  it  rightfully 
should  be,  with  the  inevitable  result  of  an  abdominal  compression  which 
first  exerts  itself  upon  the  liver,  interfering  with  its  function;  from  that 
organ  the  pressure  is  transmitted  to  the  kidney,  pressing  it  out  of  its  nor- 
mal position  and   to  the   stomach   forcing  it  downward,  distorting  the 
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pyloric  end  and  causing  dragging  sensations  in  the  epigastrium,  increased 
gastric  fermentation  from  stagnation  of  its  contents,  and  neurotic  disturb- 
ances, intestinal  derangements,  constipation,  etc. 

A  corset  of  the  proper  kind,  should  be  long  enough  to  come,  well 
down  over  the  pubic  bone  and  crests  of  the  ilia,  should  not  come  up 
high  on  the  thorax,  and  should  be  loose  enough  above  the  umbilical  line 
to  allow  for  full  play  of  the  lungs  and  the  organs  immediately  below  them, 
all  of  which  rise  and  fall  with  respiration.  A  tight  fit  at  or  about  the 
epigastric  region  interferes  with  the  normal  change  in  size  and  position  of 
the  stomach  when  it  is  distended  with  food.  Pressure  at  the  lateral  sides 
of  the  lower  thorax  may  safely  be  exerted  to  shape  the  garment  and  give 
support  to  the  kidneys  when  these  are  low,  but  this  narrowing  should 
be  allowed  for  by  a  corresponding  increase  in  the  anteroposterior  diam- 
eter of  the  garment  when  it  is  on. 

As  women  differ  in  their  faces,  so  they  differ  in  the  shape  and  dimen- 
sions of  their  bodies.  Therefore  it  is,  that  ready-made  corsets  which 
are  made  up  in  numbers  all  the  same  way,  like  ready-made  garments, 
cannot  serve  our  purpose.  These  garments  should  always  be  custom- 
made,  and  accurately  fitting  to  the  body. 

The  best  corset  of  this  kind  is  the  one  built  on  the  lines  suggested 
by  Gallant,  which  are  simply  those  of  a  perfectly  fitting  garment. 
This  corset,  however,  is  a  too  generally  tight-fitting  garment,  which 
in  my  clinical  experience  can  be  improved  upon  when  we  have 
a  definite  function  for  the  corset  to  perform, — namely,  the  support  of 
definite  abdominal  organs  that  may  be  prolapsed.  My  X-ray  exam- 
inations of  the  lower  border  of  the  stomach  before  and  after  this  type 
of  a  corset  was  on,  have  proved  this  to  be  the  fact.  But  in  the  average 
rather  stout  woman,  where  just  a  single  kidney  is  loose  and  the  stomach 
low  or  where  there  is  a  slight  general  prolapse  of  the  abdominal  organs, 
it  answers  well.  It  is  a  stylish-looking  garment  and  women  like  it.  It 
has  always  been  somewhat  objectionable  to  me  to  have  the  corset  fit  as 
tightly  over  the  hips  as  Gallant  advises.  This  binds  the  lower  body  and 
squeezes  the  rather  flabby  subcutaneous  tissues  found  in  many. of  these 
women.  Furthermore,  I  am  not  in  favor  of  the  strings  being  much 
loosened  before  the  corset  is  put  on,  because  of  the  difference  in  the 
degrees  of  approximation  of  the  back  borders  of  it  at  the  successive 
wearings — thus  differences  in  the  degree  of  support.  This  is  not  a  very 
serious  objection  however,  since  after  a  little  attention  to  it  most  women 
fasten  the  garment  about  the  same  each  time. 

It  must  be  evident,  in  those  primary  cases  of  single  organ  prolapse 
seen  in  the  young  unmarried  women  of  slim  and  medium  build  where 
there  is  a  flat  abdomen  to  deal  with,  that  a  straight-front  corset  shaped 
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to  the  abdomen  would  not  be  of  much  service  in  raising  the  orpffi.  h 
would  answer  well  as  a  wall  against  which,  during  such  anictisi? 
inspiration,  the  abdomen  would  be  held  back.  Then  again,  if  tbi  9* 
of  corset  is  pulled  very  tightly  around  the  hips,  so  that  it  vidtolhtw 
presses  all  of  the  external  soft  tissues,  a  uniform  pressure  is  entrtnlBi 
central  point  in  the  interior  of  the  abdomen.  At  this  level  there  vA 
be  a  genei^lly  exerted  horizontal  decrease  in  all  of  the  (iian«ter;.a 


Fig.  72.— Autlirir's  torsct  on  an  extreme  case  of  gastroptosia  i 
medium-sized  young  Hoinan  in  whom  the  corset  raised  tlie  pyloric  por 
of  her  stomach  eight  cciitimelcrs  with  almost  immediate  relief  of 
gastric  distress  after  eating,  complete  relief  of  constipation,  and  raw 
subsequent  lienefit  to  htr  general  health, 

thus  it  would  serve  to  raise  the  viscera.  Hut  is  such  a  degree 
cuniferential  pressure  wise,  when  corsets  especially  made  in  front 
employed  which  would  rai>e  the  organs  better,  be  just  as  stylish 
design  and  cur\cs.  be  generally  loose  so  that  deep  abdominal  res] 
and  more  or  less  abdominal  exercise  i*  jiossible,  and  which  (most 
tant  of  all)  can  be  constructed  to  fit  the  varying  degrees  of  depths 
abdomen  so  that  the  extent  and  direction  of  uplift  can  be  accurat 
erted  according  to  the  rct|uirements  of  the  individual  case? 
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Such  a  type  of  corset  was  advocated  by  the  author  (Bassler"^),  and 
urther  use  since  its  introduction  (over  1700  women  up  to  the  time  of  this 
i^riting^)  has  established  its  practical  value,  its  general  comfort  and 
lefiriite  support  to  prolapsed  organs,  and  its  desirability  from  the  view- 
J^iri-t  of  fashion.  It  is  the  daily  remark  of  concerns  and  individuals  who 
^^  ^hese  women  with  one  of  the  many  kinds  of  corsets  now  offered  for 
•^^^»  that  benefit  is  being  derived  from  the  use  of  their  particular  form  of 
"^^set.  Taking  all  cases  of  ptosia  together  in  which  no  complications 
*^^st:,  the  satisfactorily  treated  ones  comprise  about  two-thirds  of  them  all, 
^*tViough,  even  in  these,  X-ray  examination  with  the  corset  on  fails  to  show 
^^t:  a  perceptible  degree  of  uplift  to  the  stomach  or  colon  is  exerted. 


Fig.  73. — ^The  double,  wing-shaped,  light  portion  of  the  abdomen  shows 
the  area  that  is  reduced  by  the  concave  front  of  the  corset. 


This  leaves  one-third  of  the  women  who  receive  no  clinical  or  subjective 
results  from  their  use,  and  it  is  in  these  that  my  corset  has  been  useful. 
I  therefore  argue,  that,  if  the  latter  are  improved  by  it,  all  of  the  first 
two-thirds  also  would  be,  and  this  has  been  my  constant  observation. 

With  women  who  have  a  large,  low-hanging  abdomen,  the  con- 
caving of  the  corset  is  not  required,  because  here  you  have  sufficient 
tissue  to  use  in  making  upward  pressure  upon  arid  raising  the  viscera — 
here  an  ordinary  made-to-order,  straight-front  corset  answers  sufficiently. 
But  for  the  medium-large  abdomen  it  is  always  advisable  to  use  a  corset 
with  a  concave  front.  If  we  examine  many  of  those  pendulous  abdomens 
from  the  front  (standing  position  of  the  woman),  the  bulging  is  noticed 
somewhat  double  wing-shaped,  each  wing  extending  from  the  linea  alba 
below  the  umbilicus  upward  toward  the  flanks.  This  is  especially  ob- 
served in  the  extreme  cases  of  generally  relaxed  parietes,  and  even  in  the 
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cases  where  there  is  not  much  diastasis  of  the  recti  to  allow  for  extra 
central  fullness  to  give  the  abdomen  a  globular  shape. 

With  this  type  of  case,  because  of  the  fascicular  and  interfas- 
cicular muscle  stretching  (also  the  fascia),  caused  as  it  is  by  the  long- 
continued  pressure  from  the  organs  within,  the  abdominal  muscles  are 
more  or  less  atonic.  This  is  plainly  evidenced  by  the  poor  control,  and 
weak  power  of  contraction  of  the  muscle  planes.  The  concave  corset 
reduces  this  prominence,  and,  bending  the  muscles  backward,  permits 
of  a  better  circulation  through  them,  and  a  retraction  and  rearrangement 
of  the  fibers,  so  that  after  a  few  months  of  wearing  the  corset  the  abdo- 


Fig.  2. 


Fig.  3. 


Fig.  74. — Schematic  plan,  in  profile,  of  the  author's  corset.  Fig.  1 
represents  the  type  of  lo^v-sagging  abdomen  commonly  seen  in  cases  of 
splanchnoptosia.  The  radiating  lines  show  the  directions  in  which  the 
pressure  of  the  viscera  is  exerted  on  the  walls.  Fig.  2.  The  corset  when 
closed,  showing  the  concavity  below  the  navel  and  the  straight  line  above 
so  as  to  further  sustain  the  raised  viscera.  Fig.  3.  The  pressure  lines  of 
the  corset  (below),  and  the  resulting  bulging  of  the  upper  abdomen 
(above). 

men  is  not  only  generally  smaller  at  this  level,  but  often  a  distinct  flatten- 
ing is  observed  below  the  navel  when  the  abdomen  is  viewed  in  profile. 
All  this  desirable  change  is  due  to  the  pressure  effects  of  the  lower  part 
of  the  corset  in  front. 

lujv  the  very  slim,  long-thoraxed  women  its  use  is  most  beneficial 
No  oilier  style  of  corset  or  appliance  serves  nearly  as  well  to  sus- 
tain the  j)r()lai)sc(l  organs.  Their  abdomens  are  too  flat  to  derive  any 
benefit  from  belts  (adhesive  plaster  or  otherwise)  or  straight-front  cor- 
sets, liy  the  concave  steels  their  ptosed  organs  are  held  steadily  inplacc> 
relieving'  the  snhjective  symptoms,  and  causing  a  usual  gain  in  weight-a 
most  desirable  object  in  all  of  these  cases. 
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iefore  a  corset  or  other  form  of  support  is  applied,  an  X-ray 
■e,  as  Pfahler  has  suggested ,8  should  always  be  taken,  followed  by 
er  after  the  support  is  on.  This  is  necessary  in  all  instances  so  as 
sure  that  the  garment  is  performing  its  intended  work.  Should  it  be 
that  the  uplift  is  not  as  complete  as  it  should  be,  steels  of  deeper 
ig  can  be  put  into  the  front  of  the  corset.  In  cases  of  nephroptosia 
eneral  visceroptosia  the  X-ray  examination  is  not  of  much  service. 


Fig.  75. — Author's  corset  with  medium  curvature  on  a  case  of  gas- 
optosia  with  palpable  and  movable  right  kidney  in  a  very  slim  woman, 
ho  was  5  feet  11  inches  in  height  and  weighed  110  pounds.  The  pyloric 
[tremity  of  her  stomach  was  raised  five  centimeters,  with  relief  of  her 
istrie  symptoms  and  a  gain  in  her  general  health  and  weight  amounting 
I  12  pounds  in  the  first  2  months,  and  17  pounds  in  5  months. 


ve  must  depend  more  upon  the  relief  of  the  subjective  symptoms  and 
al  improvetnent  in  health. 

^11  garments  for  these  cases  should  be  put  on  with  the  patient 
;  recumbent  position  with  the  knees  flexed  (see  Fig.  76).  This  per- 
the  organ  to  sink  backward  and  upward  to  higher  planes  within  the 
men,  and  is  similar  to  the  principle  of  first  reducing  a  hernia  before 
ig  on  the  truss.  In  the  case  of  the  corset  here  advised,  it  is  placed 
id  the  body,  the  patient  being  recumbent.     The  garters  are  then 
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fastened,  and  the  lower  eyelets  closed.  While  still  in  this  portion,  ai 
after  forced  exhalation,  the  rest  of  the  hooks  are  fastened  in  place,  and 
the  lower  laces  tightly  drawn,  after  which  the  woman  rises  from  tbeW 
and  completes  her  dressing.  Under  no  conditions  should  the  corset  be 
laced  while  the  patient  is  standing  or  sitting,  because  holding  the  abdcma 
up  with  one  hand  or  drawing  it  upward  after  the  lower  hooks  have  been 
adjusted  does  not  elevate  the  organs  to  any  practical  extent  Still,  6k 
corset,  through  the  fastening  of  the  first  hooks  may  be  adjusted  in  ibe 
standing  position,  but  the  rest  of  the  procedure  must  be  done  with  ik 
patient  recumbent. 

Extensive  experience  on  the  part  of  a  corsetiere  with  the  makinf 


Fig.  76, — Showing  the  posilton  of  the  body  during  the  hooking  and  lacing. 

of  this  corset  is  not  essential  for  deriving  satisfaction  from  it.  My 
experience  has  been  that  anyone  who  is  capable  of  making  a  propetlr 
fitting,  made-to-order  corset  suffices.  All  that  is  necessary  is  to  pot 
into  the  front  of  this  loosely  thoraxcd  corset,  instead  of  the  straight 
steels  that  are  ordinarily  used,  stays  that  have  been  sufficiently  bent  to 
suit  the  case.  This  bending  of  the  steels  is  usually  accomplished  by  first 
detempering  them  by  heat,  and  then  setting  them,  when  still  hot,  between 
three  uprights  set  on  a  base  (nails  in  a  small  board)  so  as  to  give  the 
proper  curvature.  .Xn  extra  rotary  twist  along  the  long  axis  vnW 
make  the  garments  tit  closer  above  and  below,  For  the  best  results,  1 
would  advise  the  use  of  three  degrees  of  curvature — slight,  moderate,  and 
marked.  These,  with  the  ^simple,  straight  steels  for  corsets  for  stout 
women,  will  serve  for  all  cases.  The  physician  should  advise  just 
what  degree  of  curvature  the  steels  should  have  rather  than  leave  this  to 
the  corset  maker.  This  matter  is  judged  l>y  a  general  observation  of  the 
siie  and  shape  of  the  abdomen,  a  consideration  of  how  much  curving  is 
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necessary  to  elevate  the  organs,  and  X-ray  observations  with  the  garment 
on  to  see  that  the  necessary  degree  of  uplift  is  being  brought  about.  If 
this  should  not  be  sufficient,  still  more  deeply  bent  steels  can  easily  be  put 
into  the  garment  imtil  this  essential  result  is  accomplished. 

Among  the  features  in  the  construction  of  this  corset  that  the 
maker  must  keep  in  mind  are:  that  it  is  high  behind  at  the  top  and 
low  in  front  at  the  bottom;  that  it  fits  the  virearer  tightly  around  the 
pelvis  from  the  crests  of  the  ilia  down  and  decreases  gradually  in 
pressure  to  the  upper  edge  (with  the  corset  properly  laced  and  the  woman 
on  her  back,  the  garment  should  be  loose  enough  so  that  both  hands  may 
go  down  inside  it  to  the  navel) ;  that  it  is  considerably  incurved  at  the 
waist  line  at  the  back  and  sides,  but  shows  no  waist  curve  in  front; 
that  the  front  has  as  many  long  steels  as  possible  and  that  these  are 
uniform  in  curve,  but  deepest  above  the  pubes;  so  that  with  corsets  laced 
in  front,  the  lacing  from  the  navel  down  to  the  lower  edge  should  be 
tight,  while  that  above  the  navel  be  as  loose  as  possible  (two  laces  re- 
quired) ;  and  that  deep  diaphragmatic  breathing  should  be  possible  with- 
out the  corset  above  the  iliac  crests  pressing  unduly  upon  the  lower  ribs. 
It  is  best  for  the  corset  to  be  laced  in  front,  with  the  hook  and  eye  steels 
on  the  left  (stomach)  side.    In  stout  women  the  garment  may  be  skirted. 

HYDROPATHIC  AND  THERMIC  TREATMENTS. 

By  these  are  meant  the  external  application  of  water  of  various 
temperatures  and  dry  heat  or  cold  for  the  treatment  of  digestive  disturb- 
ances. Of  these,  for  the  purpose  of  relieving  pain  and  inflammation,  the 
time-honored  Priessnitz  Umschlag,  or  wet  pack,  is  the  most  useful  of 
measures.  I  have  often  used  it  with  success  in  persistent  gastric  dis- 
tress accompanied  by  extreme  nervousness.  In  my  experience,  when 
methodically  kept  up,  it  is  a  very  useful  application  in  controlling  the 
pain  of  acute  gastric  ulcer — in  fact,  I  itiay  say  the  best^form  of  external 
application  in  these  cases  that  we  have. 

The  technique  of  it  is  very  simple,  and  many  times  it  can  be  car- 
ried out  without  the  assistance  of  a  trained  nurse.  A  folded,  small-sized 
sheet  or  towel  is  soaked  in  cold  water  and  wrung  out  so  that  it  does  not 
drip.  This  is  wrapped  smoothly  around  the  body,  is  covered  by  a  suffi- 
ciently wide  piece  of  oiled  silk,  or  other  impervious  cloth,  over  which  is 
bound  another  sheet  or  towel  to  keep  it  securely  applied  to  the  body.  It 
is  important,  to  prevent  the  bed-clothes  and  those  of  the  patient  from 
becoming  wet,  uncomfortable,  and  therefore  dangerous,  that  the  oiled 
silk  or  cloth  used  for  the  purpose  be  wide  enough  to  extend  well  over  the 
edges  of  the  wet  towel.     It  is  not  necessary  to  change  this  dressing  often. 
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usually  not  more  than  two  or  three  times  in  the  twenty- four  hours.  The 
inside  cloth  as  a  rule  remains  wet  from  the  local  stimulation  of  the  skin, 
and,  generally,  when  it  is  taken  off  it  steams  like  a  cloth  which  had  been 
wrung  out  in  hot  water.  This  sweat  bandage,  as  I  am  pleased  to  call  it, 
has  a  sedative  and  anodyne  effect,  sometimes  almost  as  perfect  as  a  small- 
sized  dose  of  morphine  and  often  lasting  longer  and,  of  course,  less 
objectionable  in  every  way. 

Complete  warm  baths  and  warm  packs  are  sometimes  of  value 
to  control  nervous  and  muscular  tensions  and  restlessness.  These, 
with  the  special  hot  sponge  bath,  are  all  most  useful  measures  to 


Fig.  n. — Water-bottle  heater. 


induce  sleep  in  many  of  the  insomnias  that  are  found   present  in 
gastric  affection^. 

The  cold  douche  or  bath  has  an  excellent  tonic  effect  upon  the 
nervous  system,  particularly  when  those  treatments  are  preceded  by 
a  few  minutes  of  active  exercise.  The  addition  of  common  salt  to 
the  water  in  the  proportion  of  from  9  to  14  pounds  of  sea  salt  to  50 
gallons  of  water  is  additionally  exhilarating  and  is  the  best  form  of 
cold  bathing  in  those  whose  neurotic  disturbance  of  the  vasomotor 
system  prevents  proper  reaction  from  the  plain  water.  The  morning 
salt  rub  is  also  of  value  in  poorly  nourished  cases.  Naturally,  such 
special  hydropathic  treatments  as  the  Scottish  douche,  etc.,  cannot 
be  carried  out  in  hospitals  or  homes.  They  are  of  much  value  in  the 
treatment  of  the  more  general  neurotic  conditions,  and  in  digestive 
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disturbances  which  are  secondary  to  them.  In  cases  of  this  kind,  a 
lengthy  sojourn  in  a  well-ordered  sanitarium,  where  these  treatments, 
stricter  hygiene,  better  air,  etc.,  are  readily  at  hand  produces  good 
results  in  many  patients.  Still,  some  of  these  hydropathic  measure^ 
can  easily  be  carried  out  at  home,  mornings  or  nights,  in  those  cases 
which  are  up  and  about  during  the  day. 

Important  aids  also  are  the  forms  of  hot  application  for  the  relief 
of  acute  pain.  Of  these,  linseed  poultices  are  sometimes  worth  a  trial, 
but  my  preference,  for  sanitary  reasons  and  considering  the  comfort 
of  the  patient,  is  the  folded  wet  towel  with  the  hot- water  bag  over  it. 
When  the  weight  of  the  bag  (which  should  never  be  more  than  one- 
third  filled)  is  uncomfortable,  and  when  we  wish  a  prolonged  action 
from  the  moist  heat,  the  electric  water  heater  is  of  much  convenience. 
With  it,  a  small  quantity  of  water  in  a  bag  can  be  kept  at  an  even 
temperature  of  about  135°  F.  These  heaters  usually  work  equally 
well  with  both  the  direct  and  alternating  currents,  and  are  inexpensive 
to  run. 

According  to  Fleischer  and  Penzoldt,  the  application  of  local  heat 
to  the  gastric  region  hastens  the  emptying  of  the  stomach,  and  this,  of 
course,  is  a  valuable  state  of  affairs  when  we  wish  to  control  the  total 
time  of  disturbed  sensation  of  pain  and  secretion.  I  am  inclined  to 
believe,  with  Puschkin,  that  the  application  of  heat  favors  increased 
hydrochloric  acid  secretion.  On  two  occasions  when  treating  acute 
gastric  ulcers,  the  recourse  from  the  ice  bag  to  the  poultice  increased 
the  burning  following  the  taking  of  fluid  foods,  but  not  the  actual 
pain  in  the  stomach.  In  some  of  those  resisting  and  also  in  bad  cases 
of  acute  ulcer  in  which  we  are  employing  rectal  feedings  to  save  the 
stomach,  the  cold  applications  or  the  sweat  bandage  is  the  better  pro- 
cedure. This  is  so  because  rectal  feedings  reflexly  stimulate  gastric 
juice  secretion,  and  these  added  to  the  direct  stimulation  of  heat,  when 
there  is  no  food  or  alkalies  present  in  the  stomach  to  neutralize  this 
free  acidity,  may  somewhat  retard  the  healing  and  increase  the  gastric 
symptoms. 

Special  forms  of  poultices,  such  as  starch,  bread  and  milk,  yeast, 
etc.,  possess  no  added  advantages  over  the  simpler  methods.  Mustard 
plasters  over  the  stomach  are  often  of  signal  service  to  quickly  control 
the  symptom  of  vomiting  in  acute  cases  providing  this  symptom  is 
direct  from  some  condition  of  the  stomach.  When  the  vomiting  is  con- 
tinuous, the  use  of  a  mustard  plaster  to  the  epigastrium  followed  imme- 
diately by  an  ice  bag  is  of  much  value.  The  turpentine  stupes  are  not 
of  much  use  in  the  acute  gastric  distentions  with  gas.  In  the  intestinal 
flatus,  particularly  of  the  colon,  they  are  of  benefit.     When  it  seems  per- 
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mUsible,  a  drop  or  two  of  refined  spirits  of  turpentine  on  sugar  niav  bt 
used  in  a  gastric  condition,  or  a  dram  or  more  in  hot  water  deliverri 
into  the  colon  will  stimulate  more  motility  in  and  evacuation  from  iht 
bowels  than  the  same  substance  applied  externally.  Great  benefit,  iw. 
conies  from  the  use  of  ,30  grants  of  alum  dissolved  in  a  pint  of  waitr, 
and  left  in  the  lower  bowel  until  it  evacuates  itself. 

Ice   bags,   or   quickly   cliange<l   compresses,   are   of    ser^'ice  in  tht 
control  of  pains,  hypermotility,  hypersensation  and  secretion.    It  is 


— Koinniertll  steam  pol  with  author's  insulated  handle.  The 
f  the  pot  is  securely  held  down  by  the  bar  and  screw.  At  tlw  led 
of  the  cover  is  seen  the  cock  for  turning  the  steam  into  the  pipe  and  handle. 
To  the  right  is  seen  a  safety-valve.  The  handle  consists  of  an  inner  metal 
tubing  capped  by  a  blunt  head,  in  the  center  of  which  is  a  small  opening. 
Around  the  tubing  is  an  air-space  and  then  the  insulated  substance,  whidi 
does  not  get  hot  rUiring  the  passing  of  steam.  The  small  points  seen  on  the 
handle  are  metal  lacks  to  give  the  hand  a  better  purchase. 


often  impossible  to  foretell  which  of  the  two  thermic  measures,  cold 
or  warm,  will  answer  best  in  the  way  of  comfort  to  the  patient.  They 
both  bring  about  the  same  results,  but  in  different  ways;  one  by  con- 
tracting the  superficial  vessels,  the  other  by  dilating  them.  When 
there  is  no  special  coniraindication  to  the  use  of  one  of  them,  a  fe« 
hours  experimenting  will  generally  prove  which  would  be  of  the  most 
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In  cases  of  distress  or  pain  in  the  stomach  for  whatever  reason, 
the  use  of  live  steam  as  an  external  application  offers  one  of  the  best 
routine  therapeutic  measures  for  its  relief.  For  this  purpose,  I  use 
a  Kommeral  pot  with  an  insulated  handle  in  preference  to  other 
devices.  The  best  form  of  treatment  is  to  have  an  attendant  apply 
the  steam  by  holding  the  end  of  the  handle  about  four  inches  from  the 
body,  the  application  not  begun  until  sufficient  steam  has  accumulated 
in  the  vessel  to  escape  from  the  safety-valve.  A  towel  should  be  used 
on  the  patient's  legs  and  feet  to  protect  against  the  drip  from  the 
handle.  The  application  is  continued  over  the  gastric  region,  axilla 
and  back  until  the  skin  is  red,  after  which  a  towel  soaked  in  cold  water 
or  a  needle  cold  spray  is  applied  for  a  moment  or  two.  These  are  again 
repeated  for  about  ten  minutes.  Such  applications  may  be  made  once 
or  twice  a  day  until  relief  is  established. 

ACTIVE  EXERCISE  AND  OTHER  HYGIENIC  MEASURES. 

From  a  curative  as  well  as  a  prophylactic  standpoint  against 
return  in  many  of  the  gastro-enterological  affections,  are  observances  of 
the  simple  matters  of  hygiene  and  mode  of  regime.  To  those  who  live  in 
country  districts,  blessed  as  they  are  with  a  life  truer  to  nature  than  are 
our  city  denizens,  such  advice  is  not  so  often  essential  or  necessary.  But 
they  are  important  to  those  living  in  our  great  cosmopolitan  centers,  arti- 
ficial as  such  a  life  must  necessarily  be  in  the  way  of  constant  application 
of  the  mind  to  matters  of  business,  the  small  amounts  of  proper  outdoor 
exercise,  many  social  functions  and  eating  of  heavy  food,  late  nights, 
poorly  ventilated  apartments,  the  hasty  eating  of  day  meals,  and  the  in- 
temperate use  of  alcoholic  drinks,  coffee,  tea,  etc.,  all  of  which  have  a 
direct  bearing  on  the  causation  of  many  gastric  disorders. 

Along  these  lines  it  may  be  said  that  the  daily  use  of  the  muscles 
in  work,  outdoor  games,  or  gymnastics,  serves  as  an  aid  to  more  com- 
plete metabolism  and  digestion.  In  the  sedentary  indoor  avocations, 
regular  physical  exercise  is  an  all-important  requirement.  Morning 
dumb-bell  or  weight  exercising  for  five  or  ten  minutes  followed  by  a 
cold  sponge  steadily  carried  on,  as  well  as  brisk  walking  evenings, 
demands  but  little  outlay  of  time  for  those  who  are  steadily  engaged. 
My  advice  has  often  been  the  purchasing  of  a  cheap  dumb-bell 
manual,  and  the  performance  of  all  of  the  twenty  or  more  movements 
daily.  On  holidays,  the  resort  to  golfing,  rowing  or  long  country 
walks  is  diverting  and  health  giving.  Tennis  only  sporadically  en- 
gaged in,  is  much  too  strenuous  for  the  ordinary  city  individual, 
although  with  the  average  woman  player,  who  engages  less  actively, 
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this  is  not  so  to  the  extent  that  it  is  with  men.     Automobiling  and 
yachting  are  not  as  valuable  as  the  more  active  sports. 

Care  must  be  taken,  on  the  other  hand,  in  instances  of  neurasthenic, 
atonic,  and  asthenic  conditions,  that  over-indulgence  is  not  engaged 
in,  because  the  resulting  physical  exhaustion  often  causes  impaired 
digestion  for  the  time  being.  •  In  the  atonic  states  of  the  gastro- 
enteron  and  abdominal  walls,  the  simple  constipations,  etc,  the  forms 
of  exercise  which  bring  actively  into  play  the  trunk  and  abdominal 
muscles  are  of  value. 

Where  there  is  persistent  anorexia  (not  due  to  organic  disease), 
high  loss  of  albumin  in  the  feces,  improper  or  incomplete  conversion 
(indicanuria  and  associated  and  resulting  general  conditions),  poor 
oxidation  and  assimilation  of  foods,  katabolic  disturbances,  and  neurotic 
circulatory  conditions,  all  of  these  are  improved  by  exercise,  fresh  air. 
and  change.  The  manually  hard-worked  husband  and  the  mother  of  the 
home  often  require  rest,  fresh  air,  and  diversion,  while  their  languishing, 
late-breakfasting  brothers  and  sisters  in  gilded  residences  require  the 
same,  with  active  exercise  in  addition.  Lower  temperatures  in  living 
rooms  in  the  winter,  fewer  gas  stoves  and  illuminating  jets  in  the  homes 
of  the  middle  classes,  better-ventilated  sleeping  rooms  in  those  of  the 
poor,  more  open  windows  during  the  night,  and  the  general  health  of 
city  people  would  be  better,  neurotic  disturbances  less  common,  and  gas- 
tric disorders  fewer. 

In  cases  of  visceral  prolapse  most  excellent  results  in  the  curative 
way  have  come  from  systematic  carrying  on  of  abdominal  exercises. 
Naturally,  it  must  be  expected  that  but  little  benefit  could  be  gained 
by  only  a  short  course  of  treatment — say,  of  only  a  few  weeks. 
Time  and  again,  I  have  observed  these  cases  continue  for  months  with 
apparently  no  definite  benefit,  when  suddenly,  almost  in  a  day,  some 
mysterious  change  takes  place,  in  which  the  subjective  symptoms  fade 
away  quickly.  I  do  not  believe  that  this  is  accomplished  by  the  exercises 
alone  (high  caloric  feeding,  support  to  the  abdomen,  attention  in  medical 
ways  have  much  to  do  with  it),  but  it  must  not  be  overlooked  that  in 
many  of  the  instances  of  gastroptosia,  nephroptosia,  etc.,  in  women  who 
have  not  borne  children  and  also  in  young  men,  there  is  poor  power  and 
control  of  the  abdominal  muscles.  In  the  Landau  cases  one  would  almost 
expect  it,  relaxed  and  flabby  as  the  parietes  generally  are. 

The  exercising  not  only  develops  the  abdominal  muscles  to  a  marked 
degree,  but  patients  gain  an  immense  control  over  them.  This  causes 
their  closer  application  to  the  functions  of  life,  breathing,  power  in 
defecation,  and  equalizing  the  circulatory  pressure  of  the  abdominal 
cavity  as  a  whole.     The  muscular  walls  soon  thicken  and  strengthen, 
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and  this  means  better  support  to  the  organs  within.  The  exercises 
have  a  beneficial  effect  on  the  organs  in  the  way  of  toning  them  up  by 
increased  circulation.  This  not  only  helps  them  locally,  but  assists 
in  the  way  of  better  function  in  the  complex  process  of  digestion, 
improving  the  general  health  of  the  abdomen  and  bringing  about 
better  vital  conditions  of  the  body. 

When  symptoms  of  digestive  disturbance  once  ensue  in  cases 
of  ptosia,  they  are  liable  to  be  more  or  less  chronic  in  their  nature 
and  difficult  to  relieve  permanently.  Immediate  relief  of  acute  condi- 
tions is  easily  brought  about,  but  how  common  are  the  cases  which 
have  run  on  with  more  or  less  distress  in  the  digestive  canal  until 
they  are  taken  in  hand  in  the  systematic  way  of  steady  attention.  In 
accomplishing  this,  the  abdominal  exercises  are  of  the  utmost  value, 
are  strong  factors  to  complete  and  continued  relief,  and  are  also  of 
value  as  prophylactic  measures  during  post-partum  to  guard  against 
the  development  of  relaxed  abdominal  walls  following  pregnancies. 

The  system  which  I  have  advanced  (Bassler^),  and  carry  out 
generally  in  all  of  these  cases  consists  essentially  of  five  exercises. 
The  first  (Plate  36,  Fig.  1)  is  a  voluntary  exercise  performed  by  the  pa- 
tient. In  this  the  patient  directs  her  attention  to  her  abdomen  and  en- 
deavors to  contract  all  of  the  muscles  at  the  same  time,  with  the  ultimate 
object  of  flattening  all  of  the  lower  zone  of  the  abdomen  below  the  um- 
bilicus. In  most  cases,  in  women  particularly,  this  is  somewhat  difficult 
in  the  beginning,  but  when  persisted  in,  eventually  they  gain  perfect  con- 
trol of  the  muscles  of  this  lower  section.  This  tends  to  raise  the  organs 
within,  and  strengthens  the  wall  in  the  part  that  usually  bulges  the 
most  (permitting  of  descent),  and  is  the  most  valuable  of  the  group 
of  exercises.  For  best  results  the  movement  should  be  slow,  strong, 
and  deliberate.  The  second  (Fig.  2)  is  the  raising  of  the  body  to  a 
sitting  position,  the  feet  being  held  down  or  placed  under  a  low  piece 
of  furniture  with  the  patient  lying  on  the  floor.  The  hands  should  be 
clasped  back  of  the  neck  so  that  the  full  brunt  of  the  exercise  falls 
upon  the  recti.  The  third  (Fig.  3)  is  the  raising  of  the  lower  extremities 
to  a  vertical  position,  or,  better  still,  the  toes  be  made  to  touch  the  floor 
above  the  shoulders.  In  this,  when  completely  performed,  all  of  the 
muscles  are  brought  into  play.  Fig.  4  represents  a  twisting  motion  of  the 
lumbar  region  of  the  trunk,  like  the  movements  of  the  Oriental  dancers, 
the  feet  and  knees  being  together,  and  the  hips  held  from  turning.  In 
this  the  three  side  muscles  are  exercised.  The  last  movement  (Fig.  5)  is 
a  rocking  motion  from  side  to  side,  the  hands  made  to  touch  the  leg  below 
the  knee,  the  feet  in  contact  on  the  floor,  the  knees  together,  and  the 
elbows  held  stiff. 
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CHAPTER  XIII. 

Physical  Methods  of  Treatment  in  Gastric 

Disorders. 

(Continued.) 


APPARATUS  AND  TECHNIQUE  OF  LAVAGE. 

For  the  purpose  of  stomach  lavage  the  syphon  forms  of  apparatus 
swer  best  for  general  use.  The  ones  ordinarily  employed  are  the 
nple  forms  of  long  stomach-tube  and  funnel  which  possess  the  addi- 
)nal  value  of  being  readily  procurable  and  convenient  to  carry  about. 


Fig.  79. — Lavage  apparatus. 

The  funnel  that  is  commonly  supplied  with  the  above  and  Fried- 
b's  apparatus  is  rather  small,  and,  being  made  of  collapsible  rubber, 
on  flattens  in  shape.  For  these  reasons  it  is  better  to  use  a  glass 
hard-rubber  funnel  of  about  250  cubic  centimeter  capacity,  a  glass 
le  having  the  preference  in  that  when  the  funnel  is  raised  over  the 
rad  the  rate  of  flow  of  its  contents  can  be  observed.  After  the  tube 
introduced,  the  funnel  is  held  slightly  above  the  level  of  the  stomach 
id  the  lavage  solution  poured  in  from  a  pitcher  until  between  250  and 
0  cubic  centimeters  have  been  delivered.  When  the  flow  hesitates 
e  funnel  should  be  raised  until  this  is  re-established,  at  which  it  is 
imediately  lowered  again  so  that  only  a  gentle  inflow  takes  place, 
'ith  a  funnel  of  the  size  mentioned,  about  three  funnelfuls  are  safe 
id  proper  to  deliver  at  a  time.     Just  before  tlie  last  few  cubic  centi- 
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meters  of  fluid  are  about  to  leave  the  funnel  it  is  quickly  lowered  toi 
basin  on  the  floor,  after  which  syphonage  from  the  organ  takes  pliw. 
With  successive  elevations  and  lowerings  of  the  funnel  the  stomach 
may  be  cleansed,  which  is  noted  when  clear  water  runs  off. 

Besides  the  simple  form  of  syphon  stomach-tube  apparatus  men- 
tioned above,  one  may  make  use  of  the  one  which  has  a  rubber  bill 
about  half  way  from  end  to  end.  This  is  practically  the  Friedlieb 
apparatus  and  possesses  the  additional  value  of  having  handy  an 
accessory  means  to  insure  success  in  the  procedure.  When  the  return 
flow  stops,  as  often  happens  from  kinking  of  the  tube  in  the  stomach, 
non-immersion,  or  obstruction  of  the  apertures  by  food,  after  first 
pinching  the  tube  on  the  distal  side,  the  compression  of  the  bulb  vHi 
correct  these  so  that  the  flow  will  be  re-established, 


Fig.  80.— Syphon  stomach-tube  (Friedlieb's  apparatus). 

The  objections  to  the  above  forms  of  apparatus  *re  that  a  second 
person  is  required  to  manipulate  the  tube  and  pour  the  solution,  and 
in  those  who  are  not  accustomed  to  the  tube  that  the  procedure  i? 
liable  to  be  performed  with  difliculty  in  the  way  of  keeping  the  tube 
properly  in  situ,  or  that  the  patient's  garments  and  the  floor  are  soiled 
with  the  solution.  When  lavage  is  being  regularly  carried  on  with  a 
single  patient  or  with  a  number  of  persons,  the  Leube-Rosenthal  method 
not  only  eliminates  some  of  the  above  objections,  but  is  much  handier. 

This  method  depends  upon  the  use  of  a  jar  or  bag  for  the  purpose 
of  holding  the  solution,  and  a  Y-tube  with  pinch  cocks  to  regulate  the 
flow  either  into  the  stomach  or  from  it.  With  the  cock  on  the  outlet  tube 
of  the  jar  closed,  the  irrigating  jar  or  fountain  bag  is  filled  with  solu- 
tion iunl  the  detached  stmnach-tube  is  then  passed  and  the  outer  end 
fastened  to  one  arm  of  the  Y-tiibe.  By  closing  the  cock  on  tube  f 
and  opening  the  one  on  tulie  a  the  solution  runs  into  the  stomach,  and 
when  sufficient  fluid  has  been  delivered  the  lower  cock  is  opened  and 
the  upper  one  closed.     In  the  return  of  the  fluid  it  is  better  to  q)*n 
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the  lower  cock  before  the  upper  is  closed,  because  at  the  moment  that 
both  of  them  are  open  the  solution  from  the  jar,  running  directly  to 
the  basin  below,  initiates  a  syphonage  through  the  stomach-tube 
which  continues  after  cock  a  is  closed  and  until  the  organ  is  empty. 
A  second  person  is  not  required  to  manipulate  this  apparatus  (I  have 
had  patients  who  could  manipulate  the  cocks  themselves)  and  the 
advantages  of  this  method  are  many  to  the  more  commonly  used  hand 


Fig.  81. — Leubc- Rosenthal  method  of  gastric  lavage,  a.  Tube  leading 
from  the  irrigator  jar  to  the  glass  V.  b,  Stoniach-tubc.  c.  Drainage-tube 
leading  to  basin  on  the  floor. 


apparatus.  In  the  first  place  the  attendant  with  one  hand  can  control 
the  cocks  by  standing  at  the  side  or  rear  of  the  patient,  while  the 
other  arm  is  about  the  neck  of  the  person  and  the  hand  of  which  is 
holding  the  stomach-tube  in  place  or  manipulating  it  in  and  out  as 
may  be  required. 

By  having  a  stand  holding  two  jars  side  by  side,  two  solutions 
can  be  used  in  the  lavage,  one  for  the  purpose  of  cleansing  the  stom- 
ach such  as  an  alkaline  solution  of  soda  bicarbonate  or  lime  water,  and 
the  other  for  the  special  medicaments  such  as  silver  nitrate,  hydrastis, 
or  the  antiseptic  solutions.     A  four-armed  glass  communicating  tube 
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may  be  used  with  all  tubes  attached  at  the  same  time,  or  with  tije  Y 
the  outlet  tube  from  one  jar  can  be  taken  off  when  the  first  jar  is 
empty  and  that  from  the  second  attached. 

Experience  has  taught  me  that  it  is  wisest  to  use  graduated  glass 
irrigating  jars  or  large  bottles  with  an  outlet  near  the  bottom.  In 
the  double  stand  I  employ,  the  first  jar  has  a  3000  cubic  centimeter 
capacity  and  the  treatment  jar  a  1000  cubic  centimeter.  In  the 
average  case  at  least  2000  cubic  centimeters  of  solution  are  neces- 
sary to  cleanse  the  stomach,  and  3000  are  usually  enough  to  make  sure  of 
this.  More  solution  can  easily  be  added  to  the  jar  if  the  return  is  net 
clear  from  3000  cubic  centimeters,  and  less  than  the  total  contents  of  the 
jar  may  answer.  Not  more  than  between  250  and  500  cubic  centimeters 
should  be  run  in  at  a  time,  and  note  should  be  made  that  the  effluence 


Fig.  82. — Chase  apparatus. 

nearly  corresponds  to  the  affluence.  For  cleansing  the  stomach  it  is 
desirable  that  the  affluence  should  occur  just  below  the  cardia,  and  when 
the  effluence  is  desired  the  tube  be  pushed  further  down  until  the  return 
takes  place.  Considerable  solution  is  always  lost  by  passage  into  the 
duodenum. 

Occasionally  it  is  advisable,  for  patients  in  whom  a  course  of 
lavage  treatment  is  indicated  and  who  have  become  accustomed  to  the 
use  of  the  tube,  that  the  home  employment  of  some  form  of  apparatus 
be  advised  which  is  possible  of  manipulation  by  the  same  person.  In 
these  instances  I  have  found  that  the  Chase  apparatus  answers  to 
good  purpose,  both  for  the  alkaline  lavage  and  for  special  solutions. 
To  employ  it.  the  solution  is  placed  before  the  patient  in  a  large  basin, 
and  by  means  of  the  hand  ball  submerged  into  it  and  the  pinching  of 
the  tube  while  the  ball  is  being  filled  and  then  releasing  the  pressure 
on  the  tube  and  placing  the  thumb  in  the  inlet  the  solution  is  driven 
into  the  stomach.     After  three  or  f(nir  hulhfuls  have  been  delivered,  the 
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solution  is  drained  off  into  a  vessel  on  the  floor.     A  second  basin  may 
be  used  for  special  solutions. 

The  so-called  gastromundator  may  be  used  instead  of  the  above, 
but  it  is  more  difficult  to  clean.  In  this  apparatus  the  in  and  out 
flow  is  controlled  by  changing  the  position  of  the  bulb.  This  appa- 
ratus answers  well  for  the  small  amounts  of  solution  that  are  used 
for  the  purpose  of  examining  the  contents  of  the  empty  stomach,  such 
as  detached  gastric  cells,  pus,  blood,  tissue  and  food  particles,  etc. 


Fi^.  83. — Author's  sieving  pail  for  straining  lavage  water.  A,  Ten 
liter  pail.  B,  Portable  sieving  can  with  a  floor  of  wire  screening  having 
sixty  wires  to  the  inch,  and  four  hooks  above  to  hold  the  can  in  place. 


For  the  purpose  of  straining  the  return  wash  water  from  the 
stomach  the  author  recommends  the  use  of  the  sieving  pail  shown  above. 
Among  the  particles  sieved,  the  noting  of  which  are  of  value  in  the  diag- 
nostic and  therapeutic  way,  are  pieces  of  tissue  from  the  gastric  gland- 
ularis, food  of  the  various  solid  kinds,  and  mucus.  In  large  amounts  of 
water,  tissue  particles,  because  of  their  small  size,  being  mostly  color- 
less, and  few  in  number,  are  very  liable  to  escape  detection  unless  col- 
lected. Most  often  they  occur  as  very  small  flaky  pieces,  too  tiny  for 
recognition,  and  they  may  be  incorporated  in  mucus  and  then  not  be 
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seen.  Their  significance  being  great,  they  should  be  examined  micro- 
scopically, and,  if  large  enough,  by  the  microscope  after  dehydratioii 
hardening,  cutting  and  staining. 

The    recognition    of    states    of    delayed    motility    and    dynamic 
obstruction  at  the  exit  of  the  organ  is  best  made  by  observing  the 
time  it  takes  for  the  various  kinds  of  foods  to  leave  the  stomach.    The 
universally  employed  procedure  of  observing  whether  stenosis  exists 
by  crashing  out  the  morning  stomach  after  a  heavy  meal  ingested  the 
night  before,  and  the  six,  seven,  eight,  and  so  on  hour  extractions  of 
the  mixed   meal   for  the  purpose   of  diagnosing  the   existence  and 
degrees  of  submotility  makes  the  use  of  the  sieving  pail  of  value  in 
the  technique  of  lavage.     To  the  above  may  be  mentioned  the  fact 
that,   even   in   the   hands   of    skillful   manipulation,    particles  of  tissue 
detached  from  the  stomach  in  the  process  of  lavage  are  not  infre- 
quently met  with,  and  thus  I  advise  its  use  on  all  occasions  of  lavage. 
Bassler.i 

The  apparatus  is  very  simple,  consisting  merely  of  an  ordinary 
enameled  ware  10-liter  pail,  into  which  is  fitted  a  straining  can  which 
is  made  to  set  snugly  into  the  upper  p?irt.  The  can  is  made  of  metal 
(preferably  brass  or  tinned  sheet  iron)  with  hooks  above  to  hold  it  in 
place.  The  floor  consists  of  a  brass-wire  mesh  having  80  wires  to  the 
inch.  This  screen  stretches  across  the  pail  at  about  one-third  the 
distance  from  the  rim  to  the  bottom,  and  is  of  strong  enough  texture 
to  stand  handling  without  breakage.  This  apparatus  can  be  made  up 
less  expensively  by  using  an  ordinary  pudding  pan  large  enough  so  that 
its  flange  will  set  on  the  top  of  an  ordinary  pail  or  jar.  The  mesh  is 
of  the  kind  that  is  supplied  in  sieves  that  are  used  for  sifting  grain, 
sand,  etc.  At  the  end  of  the  lavage,  the  can  is  taken  out  and  the  mesh 
surface  inspected,  after  which  it  is  cleansed  by  allowing  water  to  nin 
through  it  from  the  under  side. 

Hospital  practice  has  taught  me  that  there  are  three  kinds  of  cases 
in  which  the  rather  constant  use  of  the  stomach-tube  is  called  for:  1,  the 
postoperative  gastroduodenal  dilatations,  in  which  the  frequent  cleansing 
of  the  organ  is  a  measure  of  nnich  therapeutic  value,  and  is  essential;  2, 
the  intestinal  obstructions,  in  which  the  constant  cleansing  of  the  organ 
minimizes  the  degree  of  toxic  resorption,  so  that  the  case  is  a  better 
operative  risk  when  the  laparotomy  is  performed,  and  thus  is  a  desirable 
procedure;  and,  3,  those  of  septic  peritonitis,  in  which  the  gaseous  dis- 
tention of  the  peritoneal  cavity  and  the  paresis  of  the  gut  crowd  the 
stomach  into  the  left  dome  of  the  abdomen,  and  in  which  cases  to  allow 
the  drinking  of  water  in  the  large  amounts  these  patients  pitiously  err 
for  causes  an  increasing  of  the  intraperitoneal  pressure,  and  still  to  give 
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them  cool  water  by  tube  which  can  be  immediately  drained  out  again  is 
a  most  humane  act. 

In  each  of  these  three  kinds  of  desperate  cases  the  suffering  of  the 
patients  is  usually  intense,  and  when  the  frequent  passing  of  a  stomach- 
tube  is  added  to.  their  distress  their  misery  is  deepened.  Still,  the  use  of 
the  tubfc  is  urgently  called  for  in  them,  it  having  to  be  used  every  hour 
or  so.  For  these  cases  a  method  of  constant  drainage  of  the  stomach  is 
offered  which  answers  perfectly,  is  comfortable  and  painless,  does  not 
require  the  frequent  passing  of  a  tube,  and  which  has  the  advantage  of 
having  a  tube  always  in  situ  for  the  drainage  or  delivering  of  fluids  into 
the  stomach.  . 

This  consists  of  a  small-calibered  stomach-tube  made  sufficiently  stiff 
for  easy  delivery  into  the  organ  by  way  of  the  nose,  postnares,  pharynx 
and  down,  this  tube  in  size  being  23  F  or  15  A  and  150  centimeters,  or  60 
inches,  long.  A  marking  on  the  tube  61  centimeters,  or  24  inches,  from 
its  lower  end  shows  when  the  latter  is  in  the  stomach  and  lying  well  along 
the  greater  curvature  when  the  marking  is  at  the  nostril.  The  openings  are 
like  those  of  the  Boas  tube,  namely,  two  in  number,  one  on  either  side  and 
arranged  one  above  the  other,  both  being  rimmed  with  velvet  eyes,  and 
the  extreme  end  being  closed.  A  rather  thin-walled,  small-sized  bulb  is 
supplied  to  cleanse  the  tube  should  it  become  obstructed,  a  length  of  tub- 
ing beyond  it  to  give  further  length  for  syphonage  and  attachment  to  a 
glass  funnel,  instead  of  rubber,  so  as  to  give  weight  to  the  lower  end,  that 
always  is  submerged  in  the  water  in  the  basin. 

The  introduction  is  made  with  the  patient  on  the  back.  The  tube, 
lubricated  with  glycerin,  is  passed  down  through  the  nostril  on  the  side 
of  the  bed  at  which  the  basin  stands.  When  the  proper  level  in  the 
stomach  is  reached  for  easy  ingress  and  egress  of  fluids,  the  tube  is  bound 
in  place  by  means  of  a  tape  or  string  making  a  turn  around  the  head, 
over  the  ears,  and  tied  at  the  occipital  region ;  or  a  short  tape  with  plasters 
on  the  sides  of  the  face  to  hold  it.  The  outside  length  of  the  apparatus 
permits  of  a  reach  to  a  basin  of  water,  the  upper  level  of  which  should  be 
situated  about  a  foot  below  the  back  of  the  patient  or  on  a  level  with  the 
mattress ;  a  syphonage  to  the  floor  can  easily  be  gotten  by  adding  a  fur- 
ther length  of  tubing  from  the  bulb  to  the  funnel,  although  this  is  rarely 
necessar>\ 

It  is  surprising  how  comfortably  this  apparatus  is  borne.  The 
majority  of  patients  will  lie  perfectly  at  ease,  can  talk  and  even  swallow, 
and  not  a  few  who  have  experienced  the  benefit  from  the  frequent  lavag- 
ings  possible  by  it — every  fifteen  minutes  if  necessary — will  fight  against 
its  removal.  The  taking  it  out  for  cleaning  is  not  essential  during  the 
short  time  its  use  is  called  for,  and  need  not  be  done.     When,  however. 
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there  is  doubt  as  to  whether  the  stomach  contains  solid  particles  of  food, 
it  is  wise  to  wash  the  organ  in  the  usual  way  with  an  ordinary  larger-sized 
stomach  tube  before  this  apparatus  is  installed.     Fluid  foods  and  media- 
tions may  be  introduced  through  the  tube,  a  stopcock  somewhere  on  it 
being  necessary  for  their  retention.     In  many  cases   when  drainage  is 
sought  for,  just  to  raise  the  funnel  out  of  the  water  is  sufficient  to  drain 
the  organ  without  the  addition  of  water  through  the  tube  first,  and  it  is 
not  unusual  to  see  fluid  from  the  stomach  trickling  down  the  sides  of  the 
funnel  into  the  water  as  fast  as  it  had  accumulated  in  the  stomach.    In 
the  peritonitis  cases,  the  cool  water  may  be  delivered  into  the  stomach  to 
allay  the  thirst  and  quickly  drained  out  again. 

INDICATIONS   AND   SOLUTIONS.     CONTRAINDICATIONS. 

The  indications  for  lavage  are  diagnostic  and  therapeutic.  The 
matter  pertaining  to  the  diagnostic  will  be  found  in  the  description  of 
the  different  test-meals  and  their  examination  in  Chapter  VI,  and  the 
therapeutic  in  connection  with  the  various  stomach  disorders.  A 
brief  resume  of  the  latter  might  not  be  amiss  in  this  connection  and 
may  serve  some  practical  purpose  in  this  very  valuable  and  still  much 
abused  therapeutic  measure. 

Therapeutically,  lavage  of  the  stomach  is  indicated  when  some 
definite  reason  for  its  employment  exists,  either  in  the  way  of  the 
removal  of  irritating  and  decomposing  foods  and  their  products  and 
bacteria,  or  the  treatment  of  the  organ  for  some  manifest  condition- 
not  just  because  the  patient  is  a  "dyspeptic."  In  the  first  g^oup  may 
be  mentioned  the  cases  of  pyloric  or  high  enteric  obstruction  of  all 
forms,  the  removal  of  decomposing  foods  in  states  of  fermentation 
such  as  are  seen  in  the  butyric  acid  type  of  chronic  gastritis  and  the 
lactic  acid  type  of  malignant  disease,  for  the  quick  removal  of 
swallowed  poisons,  and  intestinal  regurgitations  such  as  occur  in 
ileus.  High  degrees  of  dilatation  secondary  to  obstruction  (in  so 
far  as  the  relief  for  the  condition  is  concerned)  are  surgical  cases, 
although  relieved  by  lavage.  Primary  atonies  and  duodenal  kinking 
are  medical  in  the  way  of  special  dietetics  and  all  medical  measures 
excepting  lavage  in  the  great  majority  of  cases. 

As  a  procedure  of  special  treatment  in  addition  to  the  above, 
lavage  is  of  signal  service  in  many  of  the  gastric  disorders.  In 
chronic  gastritis  when  an  increased  secretion  of  mucus  is  present,  the 
procedure  liquefies  and  removes  the  adherent  mucus  and  stimulates 
the  glanchilaris  to  a  higher  acid-enzymotic  secretion.^  In  this  way 
the  motor  mechanism  of  the  organ  is  toned  to  a  more  active  pitch  and 
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the  condition  of  gastric  digestion  generally  improved.  For  these 
results,  in  addition  to  the  stimulating  effects  of  the  water  itself,  the 
alkalies  (soda  bicarbonate  4  tablespoonfuls  to  3000  cubic  centimeters, 
or  lime  water  90  cubic  centimeters  to  3000  cubic  centimeters)  answer 
best.  After  the  use  of  the  alkaline  solution,  a  solution  of  the  fluid 
tincture  of  hydrastis  (15  cubic  centimeters  to  1000)  or  the  fluid  extract 
(4  to  8  cubic  centimeters  to  1000)  prevents  the  excess  mucus  secre- 
tion better  than  any  other  measure.  Late  in  the  treatment,  should  the 
normal  hydrochloric  acid  secretion  be  low,  pure  hydrochloric  acid 
(6  cubic  centimeters  to  1000)  may  stimulate  a  higher  secretion  and  is 
the  most  efficient  antiseptic  to  employ.  In  chronic  gastritis,  when  all 
of  the  stomach  digestive  secretions  are  absent  and  even  if  mucus  be 
present  in  the  organ,  no  benefit  comes  from  the  use  of  lavage  as  a 
stimulant;  the  reason  for  this  is  because  the  gastric  cells  are  so  altered 
by  pathological  process,  or  even  shed  from  the  tubercles  and  lost, 
that  but  little  can  be  expected  from  lavage,  and  thus  the  dietetic, 
medicinal,  and  hygienic  measures  answer  best  in  the  treatment. 

In  low  gastric  juice  secretions  (hyposecretion  which  is  usually 
accompanied  with  hypomotility  when  not  organic  or  malignant  in 
nature)  the  hydrochloric  acid,  sodium  chloride  (5  to  2000)  and  1  to 
1000  silver  nitrate  solution  may,  for  a  short  time,  serve  as  an  efficient 
stimulant  to  the  mucosa.  Proper  dieting  to  meet  the  digestive  capac- 
ity and  still  represent  a  caloric  value  beyond  the  requirements  of  the 
individual's  daily  demand  (so  that  the  -patient  can  overcome  the  sub- 
nutrition  that  usually  exists),  with  local  and  general  tonics  and 
hygienic  measures,  answer  best  for  the  more  permanent  relief.  In 
excess  gastric  juice  secretions  (hypersecretion,  which  may  be  accom- 
panied with  hypermotility,  and  in  gastrosuccorrhea)  harm  is  done  by 
lavage.  To  this,  however,  in  practice  there  are  two  notable  excep- 
tions. The  first  is  in  those  in  whom  an  excess  acid  secretion  exists 
and  but  little  or  no  gastric  mucus  is  present.  These  cases,  and  they 
are  common,  receive  subjective  relief  of  the  gastric  distress  by  the 
employment  of  the  silver  nitrate  solution.  It  acts  as  an  irritating 
stimulant  to  the  epithelia  of  the  stomach,  and  as  the  mucus  content 
raises,  even  when  the  HCl  secretion  remains  the  same  or  increases 
from  its  use,  subjective  benefit  is  acquired.  In  a  large  number  of 
these  cases  I  extracted  test-meals  and  aspirated  the  empty  organ  dur- 
ing the  treatment  to  note  in  what  manner  this  benefit  was  brought 
about.  Excepting  the  mucus  factor  mentioned  above,  and  the 
removal  by  the  lavage  of  such  gastric  juice  as  exists  in  the  organ 
without  food  to  bind  it,  I  think  that  in  those  who  were  permanently 
benefited  this  was  due  to  an  induced  catarrhal  process  in  the  upper 
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cells  of  the  gastric  tubules  from  the  silver  nitrate  solution,  thercbf 
depriving  certain  cells  of  their  full  or  partial  secreting  functioa. 
On  the  other  hand  are  seen  cases,  and  they  comprise  the  majority, 
in  which  the  HCl  secretion  always  remains  hig-h  and  even  increase 
from  the  use  of  the  solution,  and  these  are  the  ones  that  usuall? 
return  in  a  few  months  for  a  new  course  of  treatment  when  only 
the  silver  solution  lavage  had  been  used  in  the  first  instance.  With 
them  it  is  generally  observed  that  the  gastric  finding  of  low  or 
absent  mucus  is  as  evident  as  it  was  in  the  first  analysis.  Therefore 
it  is,  that  the  constant  use  of  bland  and  unirritating  foods  as  low  in  tbt 
proteids  as  consistent  with  proper  nutrition,  the  hygienic  measures, 
and  more  normal  mental  routine  of  life  in  the  way  of  business,  honi< 
and  associations,  accomplishes  the  best  results  in  the  end.  The  secc»n»3 
exception  is  that  of  the  irritative  form  of  gastritis  known  as  gastritis 
acida. .  In  this  the  use  of  the  alkaline  lavage  solutions,  together  widi 
the  dietetic  and  other  indicated  measures,  answer  excellently.  Care,  how- 
ever, must  be  exercised  that  the  lavagings  are  stopped  when  the  mucus 
content  is  controlled,  which  I  may  mention  is  very  variable  in  each  in- 
stance and  usually  most  liable  to  return  unless  the  person  stringently 
adheres  to  the  other  special  treatments. 

Lavage  of  silver  nitrate  solution  may  answer  to  good  purpose  in 
chronic  ulcer,  particularly  when  more  or  less  stenosis  of  the  pyloric 
extremity  causing  retention  exists ;  although  here  surgery  offers  the 
more  lasting  and  satisfying  results.  It  is  of  signal  service  in  post- 
operative dilatations  of  the  stomach  in  the  way  of  removing  the  large 
quantities  of  irritating  fluid  that  usually  collect  in  the  organ  and 
also  as  a  muscular  stimulant;  in  these  instances  the  alkaline  or  the 
same  with  tincture  of  nux  vomica  dissolved  in  rather  warmer  water 
than  is  ordinarily  employed  are  of  the  most  service.  As  a  procedure 
lavage  is  often  of  value  in  the  treatment  of  such  symptoms  of  gastric 
distress  as  anorexia,  pain,  nausea  and  vomiting,  and  in  these  instances 
the  alkaline  or  normal  sodium  chloride  solution  answers  well.  It  is 
also  frequently  successfully  employed  in  disturbances  of  function  and 
diseases  of  the  intestine  and  of  the  liver,  in  conditions  of  abnormal 
blood  mixture,  and  in  the  chronic  states  of  intoxications  from  renal 
disease — for  example,  in  uremia :  in  these  plain  warm  water  or  the 
alkaline  lavage  answers.  For  the  routine  lavage,  the  solution  should 
always  be  comfortably  warm  to  the  hand,  remembering  that  several 
degrees  of  cooling  takes  place  in  the  pouring  and  in  the  passage  of  the 
fluid  through  the  tube. 

Among  the  contraindications  for  lavage  are  those  for  the  use  of 
the  tube  which  will  be  found  described  in  Chapter  V.     To  these  may 
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be  added  the  few  instances  in  which  the  attendant  distress  is  too 
"  severe  on  the  individual,  and  those  who  from  the  extraction  of  body 
:  heat,  or  when  the  lavage  is  practiced  during  the  day  from  the  extrac- 
tion of  foods  and  the  cessation  of  digestion,  become  weak  and  pros* 
'  trated  after  its  performance.  Gastric  lavage  at  an  improper  time  is 
much  more  exhausting  than  when  the  stomach  is  empty.  The  best  time 
is  in  the  morning,  before  any  food  has  been  taken,  for  in  addition  to  the 
stomach  being  positively  empty,  the  vitality  is  higher  and  the  nervous 
system  is  calmer  after  the  night's  rest,  and  because  the  lavage  .then 
cleanses  the  organ  for  a  day  of  better  digestion.  Evening  lavage,  how- 
ever, may  be  practiced  in  instances  of  stagnation  of  food.  In  these  cases 
the  cleansing  of  the  organ  before  retiring  often  makes  possible  a  better 
night's  rest.  Both  morning  and  evening  lavage  is  usually  inadvisable  be- 
cause the  patients  soon  lose  strength  from  extraction  of  fluid,  nourish- 
ment, and  body  heat,  and  if  persisted  in  long  enough  may  be  the  cause  of 
distinct  degrees  of  exhaustion. 

Excepting  in  cases  in  which  the  diagnosis  of  an  ulcerating  car- 
cinoma, old  ulcers  of  the  stomach,  or  that  of  spasmed  closure  of  the 
pylorus  are  most  probable,  the  return  of  more  or  less  bright  blood  in 
the  water  is  a  contraindication  for  the  continuation  of  the  washing. 
In  the  above-mentioned  exceptions  the  blood  is  usually  more  or  less 
altered  and  even  in  clots  of  a  bright  color.  In  unexpectedly  met  with 
bright  blood  the  tube  should  immediately  be  withdrawn  because  the 
hemorrhage  is  usually  due  to  trauma,  to  capillary  congestive  states 
of  the  mucosa,  varix  in  the  esophagus  or  stomach,  or  the  existence 
of  an  unsuspected  ulcer.  Lastly,  it  may  be  mentioned  that  Ewald 
recommends  the  use  of  ice-water  lavage  when  slight  hemorrhage 
exists,  even  if  this  is  from  an  ulcer.  Lavage  with  a  solution  of  copper 
sulphate  (3  to  1000)  is  specific  in  instances  of  the  green  fungus  and 
pellicle  in  the  stomach. 

GASTRIC  DOUCHE.     SPRAYING  AND  INSTILLATIONS. 

The  gastric  douche  is  used  for  the  purpose  of  therapeutically 
influencing  the  gastric  mucous  membrane.  Its  efficiency  as  a  pro- 
cedure depends  less  upon  the  style  of  douche  tube  that  is  used  than 
it  does  upon  the  character  of  the  solution  and  the  pressure  under 
which  the  water  is  delivered.  Although  the  ordinary  Ewald  tube, 
which  is  used  for  both  simple  lavage  and  douching,  answers  well  for 
douching  in  a  few  instances,  a  higher  pressure  can  more  safely  and 
conveniently  be  exerted  by  tubes  which  have  only  small-sized  aper- 
tures at  the  outlet.     The  Ewald  tube,  and  the  douche  tubes  of  Rosen- 


390 


PHYSICAL  TREATMENT  IN  GASTRIC   DISORDERS. 


heim  and  Einhorn  (page  111)  possess  the  disadvantage  that  th(  oa- 
let  and  return  of  the  water  takes  place  from  the  lower  end  Tki 
in  the  process  of  douching  it  is  essential  first  to  withdraw  the  aid 
these  tubes  to  just  below  the  cardia,  and  after  a  certain  zmoantd 
water   has   been   delivered   into   the   stomach    it    is    necessary  to  paA 


Fig.  84. — Hemnifter's  doublc-currfnt  stomach  lavage-tubc. 


the  tube  down  to  the  collection  of  water  and  syphon  it  off  beiore 
douching  can  again  be  carried  on. 

The  tube  which  Hemmeter  has  devised  obviates  to  a  certain 
extent  the  feature  of  water  collection,  but  it  can  hardly  be  considered  as  a 
douche  tube.  It  answers  better  for  lavage,  although  for  cleansing  the 
organ,  because  of  its  relatively  larger  size,  it  is  not  superior  to  the  singk 


Fig.  «5.~Tnr 


t  gastric  needle-spray  or  douche. 


tubes.  Tlic  iloul)le  tubes  are  more  difficult  to  keep  clean,  and  when  the 
pressure  of  influx  is  beyond  the  force  of  gravity  on  the  outlet  accumuh- 
tion  of  water  in  the  stomach  generally  occurs,  and  thus  too  large  amounts 
of  water  for  safety  are  very  liable  to  accumulate ;  these  are  factors  against 
their  use. 

The  tube  that  answers  best  for  simple  douching  is  Turck's  so-caDed 
recurrent  gastric  needle  spray.  With  this  tube  the  inlet  can  be  held 
stationary  bclmv  the  cardia  or  in  the  fun<ki,';,  while  the  return  tube  ex- 
tracts the  acciimul.iicd  fluid  from  belnw.     The  objectionable  accumula- 
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-tion  of  fluid  in  the  organ  during  the  douching  (mentioned  above)   can 

"with  this  tube  be  obviated  to  a  great  extent  by  the  patient  sitting  on  a 

-  rather  high  stool  and  having  a  length  of  outside  tubing  extend  to  the 

■  floor  so  that  a  strong  syphonage  force  is  exerted.     Even  with  this  it  is 

■'  usually  desirable  to  stop  the  inflow  at  times  and  allow  the  outlet  tube  to 

empty  the  organ.     In  my  experience  with  this  tube  it  is  best  to  introduce 

it  fully  into  the  stomach,  then  turn  on  the  inflow  and  withdraw  the  tube 

quickly  until  the  end  of  the  inlet  section  is  in  the  gullet  (noted  by  the 

inflow  being  much  reduced  or  possibly  stopped  altogether).     The  tube  is 

then  slowly  reintroduced  until  a  good  flow  begins,  and  held  at  that  level 

until  the  procedure  is  terminated. 

It  is  true  that  for  rather  constant  therapeutic  use  the  douching 
tubes  have  but  little  advantage  over  the  lavage  tubes  of  Ewald  or 


Fig,  86, — Einhorn's  gastric  spray. 


Boas.  But  in  selected  cases  of  hypomotility,  in  slight  atonies,  and 
hyposecretion  the  douche  tube  can  bring  about  stimulating  results 
to  the  organ,  and  thus  for  these  cases  its  use  should  be  retained  after 
a  prior  washing  can  be  discontinued.  In  addition  to  the  solutions  men- 
tioned above,  there  may  be  used  pure  Vichy  or  Vals  spring  water  in  the 
acid  form  of  gastritis,  and  in  the  low  secretory  and  motor  conditions, 
quassia  amara  (50  grams  in  a  hter  of  cold  water,  macerated  for  twelve 
hours,  and  filtered),  or  fluid  extract  of  condurango,  10  cubic  centimeters  . 
to  a  liter  of  water.  It  is  obvious  that  the  organ  must  always  be  empty 
at  these  treatments. 

Spraying  without  the  return  of  the  introduced  solution  can  be 
practiced  with  the  Einhorn  spray.  The  advantages  of  the  spray  are 
that  it  is  quickly  performed,  that,  together  with  the  spray,  air  in 
sufficient  quantities  to  balloon  the  organ  (so  that  the  solution  can 
come  in  contact  with  the  mucosa)  is  introduced  at  the  same  time,  and 
that  with  the  use  of  nitrate  of  silver  solutions  the  drug  in  aqueous 
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solution  can  be  delivered  directly  into  the  stomach.  When  the  instil- 
lation of  a  small  quantity  of  a  strong  silver  nitrate  solution  is  desirable 
it  is  best  done  by  the  spray  for  the  reasons  that  its  conversion  into  silver 
chloride  solution,  from  contact  with  the  chloride  salts  in  the  stomach,  docs 
not  take  place,  and  also  because  it  obviates  the  disagreeable  features  ot 
the  metallic  taste,  puckering  sensations  in  the  mouth,  and  staining  of  the 
lips.  The  tube  is  introduced  to  a  distance  of  about  45  centimeters  ivcm 
the  lips  of  the  patient,  and  the  spraying  commenced.  As  the  tube  is 
being  pushed  down,  half  a  dozen  or  more  pressures  upon  the  bulb  shrdd 
be  exerted  until  the  tube  has  been  introduced  about  20  centimeters  far- 
ther. The  use  of  this  method  of  treatment  is  of  value  in  the  superficial 
catarrhal  ulcers  of  chronic  gastritis,  and  as  a  stimulant  to  greater  mucus 
secretion  in  cases  of  hypersecretion.  The  use  of  silver  nitrate  is  of  no 
service  as  a  stimulant  to  higher  gastric  juice  secretion,  or  as  an  astringent 
to  control  excessive  secretion.  A  2-  to  4-  per  cent,  solution  of  siher 
nitrate  may  be  used,  care  being  taken  not  to  deliver  more  than  0.2  gram  of 
the  silver  salt  at  one  time.  At  the  time  of  spraying,  the  stomach  mu>t  not 
only  be  empty,  but  should  first  be  cleansed  by  lavage  to  remove  the  mucuf. 
adherent  food  particles,  free  gastric  juice,  and  bacteria.  This  requires 
the  passage  of  two  tubes,  one  for  the  lavage  and  the  other  for  the  spray, 
and  consequently  one  is  usually  inclined  to  use  a  2 :  1000  silver  solution 
in  the  regular  lavage  way  following  the  washing  solution  in  preference  to 
the  employment  of  the  spray.  In  my  own  practice,  I  have  limited  the 
employment  of  the  Einhorn  spray  with  silver  solution  to  a  short  period 
in  the  late  treatment  of  acute  gastric  ulcer  when  I  believe  it  to  be  inad- 
visable to  employ  lavage  and  I  wish  to  stimulate  the  process  of  healing. 
But  as  soon  as  the  patient  is  up  and  about,  I  much  prefer  the  therapeutic 
use  of  the  X-ray  for  that  purpose,  because  the  results  are  quicker  and 
more  definite  in  each  instance.  In  several  cases  of  chronic  ulcer  I  have 
used  the  silver  nitrate  si)ray  with  no  appreciable  results,  op>eration  being 
necessary  in  each  instance. 

Other  instillations  and  methods  have  been  used  in  gastro-thera- 
peutics.  Among  these  may  be  mentioned  particularly  the  use  of  one 
,  of  the  bismuth  salts  introckiced  through  the  tube  after  the  organ 
has  been  cleansed.  For  this  purpose  10  to  20  grams  of  bismuth  subnitratc 
in  200  cubic  centimeters  of  water  can  be  used,  after  which  the  patient 
lies  for  a  few  moments  in  different  j)ositions  so  as  to  coat  the  stomach 
mucosa.  I  have  found  this  form  of  treatment  of  service  in  cases  of 
persistent  excessive  secretion  and  particularly  in  late  acute  gastric  ulcer, 
and  in  the  irritative  motor  phenomena  of  peristaltic  unrest  and  spasm  of 
the  pylorus.  In  excessive  secretions  when  slight  atony  also  exists  and  but 
little  or  no  mucus  is  present  ( gastrosuccorrhea  of  long  standing),  I  have 
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obtained  some  good  results  from  the  use  of  an  alkaline  lavage  before 
breakfast  and  the  instillation  of  10  to  20  grams  of  bismuth  subcarbonate 
in  100  cubic  centimeters  of  a  good  quality  olive  oil.  When  the  pylorus 
is  patent  and  no  gastric  dilatation  exists  the  taking  of  a  glass  or  two  of  the 
alkaline  or  the  alkaline  sodium  sulphate  waters  (which  washes  the  stom- 
ach contents  into  the  intestines)  and  the  drinking  of  the  above-mentioned 
instillations  answer  for  the  average;^  case  of  excess  secretion  or  the  home 
treatment  of  a  patient  after  a  course  of  lavage  treatment. 

Einhorn-  has  introduced  a  powder-blowing  apparatus  for  the  in- 
sufflation of  insoluble  substances,  the  value  of  which  has  yet  to  be  proven 
in  clinical  work.  It  seems  to  me  that  these  substances,  such  as  the  bis- 
muth salts,  orthoform,  protargol,  powdered  suprarenal  gland,  etC;,  can  be 
given  in  just  as  effective  a  way  and  much  more  pleasantly  by  the  drink- 
ing of  these  substances  suspended  in  a  menstruum,  or  in  soft-elastic 
capsules. 

KUSSMAUL  PUMP.     GYROMELE. 

It  is  to  the  everlasting  credit  of  Kussmaul  that  he  conceived  the 
idea  and  had  the  courage  to  use  the  first  instrument  for  direct  gastric 
work.  His  form  of  apparatus  was  a  pump  which,  according  to  Bow- 
ditch's  reports  (1852),  was  used  by  the  American  physician  Wyman  for 
the  purpose  of  draining  empyemata.  To  this,  Kussmaul  added  a  long, 
stiff  aspirating  tube,  and  evacuated  the  stomach  contents  of  a  young 
girl  who  had  long  been  a  sufferer  from  gastric  stagnation,  which  con- 
dition followed  a  cicatricial  pyloric  stenosis  from  gastric  ulcer.  Although 
this  memorable  event  occurred  on  July  22,  1867,  Kussmaul's  report  of  the 
case  is  so  full  of  classical  medical  observation  and  results  from  special 
therapy  that  it  is  worth  repeating  his  conclusions  as  he  gave  them.  The 
patient  was  a  country  girl,  from  Heimbach,  aged  25,  named  Marie 
Weiner.  She  had  been  suffering  from  almost  daily  gastric  pain  and 
vomiting  for  fourteen  years,  and  required  the  constant  administration  of 
morphine  to  relieve  her  and  assure  sleep. 

"Quite  frequently,  when  I  observed  the  patient  in  the  miserable  prodromal 
stage  of  vomiting,  the  thought  had  occurred  to  me  that  I  might  ameliorate  her 
sufferings  by  the  employment  of  the  stomach-pump,  as  the  removal  of  large  masses 
of  decomposed  gastric  contents  should  cause  the  agonizing  burning  and  retching 
at  once  to  cease.  The  introduction  of  the  esophageal  sound  was  naturally  n<H 
difficult,  for  where  a  gastric  dilatation  has  existed  for  so  long  a  time  the  esophagus 
also  is  usually  dilated.  The  artificial  emptying  of  the  stomach  by  the  pump  could  be 
no  more  painful  or  distressing  than  her  condition  before  and  during  vomiting.  At 
all  events,  it  woulii  be  more  rapid  and  complete  than  the  natural  emptying  of  the 
stomach  by  the  act  of  vomiting,  with  its  prolonged  prodromal  stage  of  nausea,  pain 
and  retching.     Repeatedly,  even  after  vomiting,  palpation  and  percussion  revealed 
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that  the  stomach  still  contained  considerable  masses.  This  condition  reminW* 
of  the  so-called  ischuria  paradoxa,  in  which  large  amounts  of  urine  flow  daily » 
the  dilated  urinary  bladder  without  its  actually  becoming:  empty  and  withootta- 
tracting  completely,  and,  if  its  elastic  and  contractile  powers  have  not  beeneairir 
exhausted,  perhaps  even  give  to  it  the  tone  to  contract  to  its  smallest  extent,  j«a 
the  catheter  occasionally  brings  about  recovery  in  ischuria  paradoxa. 

"In  our  patient  the  gastric  dilatation  was  due  to  constriction  of  the  pytai 
At  the  autopsy  of  cases  of  extreme  gastric  dilatation  I  had  repeatedly  obscnredita 
the  stenosis  which  caused  them  would  still  permit  the  passage  of  a  small  up 
from  the  stomach  into  the  duodenum,  although  toward  the  end  of  life  there  U 


Fig.  87. — Kussmaul  pump  for  rapid  evacuation  of  stomach  contents. 


appeared  to  be  complete  closure  of  the  pylorus.  In  such  cases  I  had  occasionallT 
noted  at  the  bedside  through  the  abdominal  covers  active  movement  in  the  stomach 
A  paresis  of  the  gastric  musculature  might  be  present,  but  certainly  not  complete 
paralysis.  It  appeared  to  me  as  though  the  excessive  distention,  the  filling  and 
overloading  of  the  stomach  itself,  produced  a  mechanical  action  which  increased 
the  constriction  of  the  pylorus  to  complete  closure,  and  this  condition  I  hoped  to 
remove  by  emptying  the  stomach  and  decreasing  its  size. 

"Finally  it  appeared  that  the  employment  of  the  stomach-pump  would  permit 
a  more  active  topical  treatment  of  the  diseased  gastric  mucous  membrane  thaii 
was  formerly  possible.  In  the  case  of  our  patient  this  organ  had  for  years  been 
continuously  irritated  by  extremely  acid  contents.  The  retention,  stagnation,  and 
decomposition  of  masses  of  food  in  the  stomach  because  of  pyloric  stenosis  is  cer- 
tainly often  the  only  cause  of  the  catarrh  of  the  mucous  membrane;  as,  for  example, 
m  cases  in  which  originally  there  was  but  an  ulcer  or  a  cicatrix  of  the  pylorus  the 


KUSSMAUL  PUMP.     GYROMELE. 


401 


itomach  being  otherwise  intact ;  in  all  other  cases  it  probably  maintains  and  increases 
1  catarrh  already  present.  This  is  probably  why  we  note  so  constantly,  in  con- 
itriction  of  the  pylorus,  that  the  mucous  membrane  about  the  pylorus,  where  the 
gastric  contents  especially  accumulate,  shows  most  intense  disease.  The  stomach- 
pump,  I  hoped,  would  not  only  make  it  possible  completely  to  evacuate  these  acid, 
irritating  masses,  but  would  also  permit  the  washing  and  cleansing  of  the  diseased 
macous  membrane  which  had  been  irritated  by  acid  and  alkaline  fluids,  as,  for 
instance,  with  Vichy  water  or  with  an  artificial  soda  solution. 

"The  introduction  of  the  stomach-tube,  the  pumping  out,  and  the  washing  with 
Vichy  water  were  unexpectedly  easy.    We  withdrew  three  liters  of  acid,  dirty  gray, 
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Fig.  88. — Author's  continuous  drainage  stomach-tube  apparatus. 


sarcina-containing  fluid,  with  particles  of  food  of  all  kinds  undergomg  softening 

and  decomposition. 

"Even  the  immediate  result  of  Jhe  first  emptying  and  washing  of  the  stomach 
with  Vichy  water  was  a  surprisingly  beneficial  one.  The  patient,  who  was  previously 
always  exceedingly  disagreeable,  and  of  such  a  whining  disposition  that  she  well 
bore  out  her  name,  'Weiner'  (crier),  appeared  a  few  hours  later  as  if  completely 
transformed.  For  the  first  time  she  was  agreeable  and  appeared  comfortable  in  her 
bed,  and  she  declared  that  for  years  she  had  not  been  in  such  good  spirits.  She  at 
once  digested  and  slept  much  better,  and  for  two  days  was  entirely  free  from 
depressing  sensations  in  the  stomach,  .^ftcr  repeated  employment  of  the  pump,  at 
the  end  of  fourteen  days  the  patient  had  a  more  healthy  appearance  and  had  become 
another  being.  She  who  had  always  been  disagreeable,  had  lain  in  bed  or  reclined 
in  an  arm-chair,  was  up  the  whole  day.  was  very  friendly,  and  attempted  to  make 
herself  useful  about  the  room,  and  soon  in  other  parts  of  the  house.  In  the  first 
three  months  of  her  stay  in  the  hospital,  and  before  the  employment  of  the  pump, 
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she  had  gained  at  most  about  5^  pounds  in  weight;  two  months  afterwards  she  had 
gained  at  least  16^  pounds,  and  in  not  quite  six  months,  24  to  25  pounds.  For  tio 
years  recovery  has  been  complete,  although  the  patient  is  by  no  means  in  easy 
circumstances." 

Following  this,  Jiirgensen  improved  upon  the  process  of  stomach 
evacuation  by  the  substitution  of  a  soft  tube  which  was  introduced  by 
means  of  a  whalebone  staff.  To  obviate  the  danger  of  the  use  of  a 
stiff  tube,  Ewald  and  Nothnagel,  independently  of  each  other,  learned 
that  a  soft  tube  could  be  introduced  without  the  help  of  a  staff.  The 
stomach-tube  of  to-day,  which  was  patterned  after  the  Nelaton  catheter, 
was  first  employed  by  Leube,  since  which  time  it  has  come  into  gen- 
eral use. 

For  the  purpose  of  gastric  work  the  Kussmaul  pump  and  the 
stiff  forms  of  stomach-tubes  have  only  an  historical  interest.  Even  in 
poison  cases  in  which  a  rapid  and  complete  evacuation  of  the  stomach 
is  desirable,  the  fact  has  become  generally  known  that  the  simple  tube 
(stiff  enough  to  hold  straight  when  held  vertically  about  20  centimeters 
from  the  end)  and  the  fuijinel  answer  for  all  occasions,  and  are  always 
safe  to  employ. 

For  the  purpose  of  removing  excessive  amounts  of  mucus,  Turck 
has  devised  an  instrument  he  called  a  gyromele.  It  consists  of  a 
stomach-tube  with  an  end  sponge  which  is  rotated  by  means  of  an 
outside  disk  device.  I  have  never  used  the  apparatus,  feeling  that 
results  from  its  employment  would  be  questionable,  and  fearing  that 
the  sponge  with  its  metal  stem  might  become  detached  in  its  use  and 
be  left  in  the  stomach,  or  that  the  sight  or  manipulation  of  the  instru- 
ment might  alarm  apprehensive  patients.  Mucus  which  is  so  firmly  ad- 
herent to  the  mucosa  that  it  requires  powerful  measures  to  remove  it  had 
better  be  left  there.  The  gastric  mucosa  is  very  soft,  pulpy,  and  delicate, 
and  will  stand  but  little  pressure  or  rubbing  without  injury.  Therefore, 
I  feel  that  the  mucus  that  would  not  be  removed  by  the  use  of  lavage  v^ith 
the  alkaline  solutions,  particularly  when  the  fluid  is  flowing  from  an 
elevation,  had  better  remain  in  the  organ.  For  after  all,  mucus  in  a 
sense  is  nature's  protection,  and  it  is  only  the  free  form  incorporated  wiA 
the  food  or  encountered  in  the  treatment  of  the  conditions  that  cause 
excessive  mucus  formation  that  concerns  us  therapeutically. 
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CHAPTER  XIV. 

Physical  Methods  of  Treatment  in  Gastric 

Disorders. 

(Continued,) 


BALNEOTHERAPY. 

At  the  beginning  of  the  consideration  of  this  subject  I  wish  to  record 
my  opinion  that  there  is  no  special  mineral  water  in  existence,  which, 
by  virtue  of  its  chemical  constituents,  possesses  the  power  of  curing  any 
digestive,  general,  or  katabolic  condition  or  disease.  Proof  of  this  may 
easily  be  gained  by  the  home  use  of  the  different  waters  for  the  cure 
of  conditions  for  which  their  employment  has  been  lauded  by  the  various 
spas  from  which  they  came.  In  the  many  cases  of  digestive  disorders  I 
have  treated  in  the  past  years,  the  value  of  the  use  of  the  many  highly 
recommended  mineral  waters  constantly  came  up  for  consideration  and 
were  employed  many  times  in  the  treatments.  Beginning  years  ago  with 
an  ambition  to  apply  them  as  far  as  possible,  and  doing  so  according  to  the 
apparent  proper  selection  of  a  water  for  the  case,  I  have  finally  come  to 
the  belief  that  the  chase  after  the  illusive  and  mysterious  molecule  of 
therapeutic  worth  in  them  is  much  on  the  wild-goose  order,  and  that  such 
good  as  comes  from  their  use  is  due  simply  to  their  neutralizing  effects  on 
high  secretions  and  the  dissolving  of  adherent  mucus  in  gastritis  by  the 
alkaline  types,  the  stimulating  effects  on  low  gastric  secretion  by  the 
chlorine  (muriated)  and  carbonic  acid  (acidulous)  class,  the  purgative 
effects  of  the  "bitter"  waters  in  constipation,  the  simple  tonic  effects 
of  the  iron  or  chalybeate  and  the  arsenical  ones,  and  lastly,  to  the 
medicinal  virtue  that  there  is  in  the  use  of  plain  water  itself  as  a 
necessary  solvent,  cleanser,  and  constituent  of  the  body. 

It  is  hardly  fair  to  the  general  medical  profession  nor  is  it  consistent 
With  scientific  medicine  for  spa  authorities  to  ascribe  curative  results 
to  the  action  of  the  waters  of  the  springs  in  their  possession  by 
saying  that  the  drinking  of  these  fluids  has  and  can  cure  the  various 
forms  of  digestive  disorders,  without  their  laying  more  stress  than  is 
done  upon  the  fact  that  the  remedial  or  beneficial  effects  of  a  sojourn 
at  the  spa  is  most  largely  dependent  upon  the  associated  conditions, 
such    as   alterations   in   diet,   freedom    from   business   and   domestic 
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worries,  climate  and  out-door  life,  exercise,  social  surroundings,  etc 
In  so  far  as  the  patient  is  concerned,  there  is  no  doubt  that  these  latter 
conditions  can  be  more  conveniently,  regularly  and  successfullv 
carried  out  at  the  spas,  but  in  reports  to  physicians  the  mineral  waters 
themselves  must  not  be  given  the  sole  credit  for  all  of  the  good  results 
that  are  achieved. 

While  at  home,  with  many  persons,  who  are  surrounded  by  depress- 
ing influences  and  unhygienic  conditions,  it  is  next  to  impossible  to 
guide  the  routine  of  life  into  a  desired  path  and  to  have  it  continue  thus. 
and  for  these  persons,  when  their  means  and  time  permit  of  it,  the 
physician  often  expedites  results  or  brings  about  a  greater  benefit  by 
recommending  a  course  of  treatment  at  one  of  the  spas.  Quite  logic- 
ally on  these  occasions,  it  should  serve  to  better  purpose  if,  in  the  selec- 
tion of  the  place,  one  takes  into  consideration  the  main  abnormal  con- 
ditions of  the  case,  and  recommends  a  spa  the  waters  of  which  in  chemical 
make-up  seem  to  meet  one  or  more  of  the  indications. 

The  better  effects  that  are  produced  in  the  foreign  spas  com- 
pared to  those  of  our  own  home  country  are  derived,  in  my  opinion, 
from  the  facts  that  the  necessary  trip  across  the  ocean  is  a  most 
healthy  and  quiet  recreation  where  the  patient  is  free  from  business  and 
home  surroundings,  and  always  in  the  midst  of  strange,  interesting,  and 
companionable  people;  then  comes  the  life  at  the  spa,  far  removed  frown 
the  home  worries  and  influences;  and  lastly,  the  ocean  trip  back  again, 
the  entire  vacation  requiring  at  least  five  weeks'  time.  In  our  vast 
country,  the  few  spas  of  value  in  which  a  general  routine  of  treatment  is 
religiously  carried  out  are  usually  so  far  removed  that  it  requires  a  long, 
stuffy,  and  fatiguing  railroad  journey  to  get  to  them  and  back  again,  and 
the  mail,  telephone,  telegraph  lines,  and  fast  express  trains  usually  keep 
up  more  or  less  communication  with  the  patient.  Added  to  these  are  the 
facts  that  the  surroundings,  people,  quiet,  and  climate  are  not  often  so 
desirable  as  they  are  in  the  spas  abroad — the  waters  themselves  and  the 
baths  being  as  good. 

Among  the  notable  foreign  spas  in  which  the  various  types  of 
waters  are  obtainable,  and  some  of  which  can  be  procured  here,  arc:— 

ALKALINE  WATERS. 
Simple  Alkaline  With  Free  CO2. 

Vichy.  France.  Bilin,  Bohemia. 

Vals,  France.  Passugg,  Switzerland. 

I'aehingen,  Germany.  San  Marco,  Italy. 

Borjom,  Russia. 
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Alkaline  and  Common  Salt  Waters. 


Royat  (warm),  France. 

Ems  Rock  Spring,  Victoria,  Germany. 

Apollinaris,  Prussia. 

Rnens,  Germany. 

Alkaline  and  Sodium  Sulphate  Waters. 

Marienbad,  Bohemia. 

Carlsbad  (warm  springs),  Germany. 

Tarasp,  Switzerland. 

Among  these,   Vichy   Celestins,   Fachingen,  Ems,'  Apollinaris,   and   Carlsbad 
Thermal  Waters  are  obtainable  for  home  use. 

CHLORINE  WATERS. 

(Containing  mostly  common  salt.) 

Ems  Rock  Spring,  Victoria,  Germany. 

Wiesbaden,  Kochbrunnen,  (jermany. 

Homburg,  Germany. 

Kissingen,  Rakoczy,  Germany. 

Selters  (also  alkaline),  Germany. 

Nauheim  (warm,  gaseous),  Germany 

Droitwich  (very  strong  in  salt),  England. 

Nantwich,  England. 

Woodhall  Spa  (also  bromo-iodide).  England. 

Bourbonnc  les  Bains,  France. 

Chatelguyon  (warm,  gaseous),  France. 

Salies  de  Beam,  France. 

Bex,  Switzerland. 

Wildegg  (also  bromo-iodide),  Switzerland. 

Salso  Maggiore,  Italy. 

Among  these  Weisbaden  Kochbrunnen,  Selters,  Homburg  and  Kissengen,  are 
obtainable  for  home  use. 

BITTER  (or  aperient)  WATERS. 

(Containing  mostly  Epsom  salts.) 

(Cheltenham  (chlorides  also),  England. 

Leamington  (chlorides  also),  England. 

Brides  (chlorides  also),  France. 

Apenta,  Budapest. 

Hunyadi  Janos,  Budapest. 

Friedrichshall,  Grermany. 

Pullna  (chlorides  also),  Bohemia. 

Carabana,  Spain. 

Rubinat,  Spain. 

Villacabras,  Spain. 

Most  of  these  waters  are  only   for  export,  and  do  not  represent  drinking 
spas. 

TONIC  WATERS. 

La  Bourboule  (arsenical),  France. 
Mont  Dore  (arsenical),  France. 
Bussang  (alkaline  arsenical),  PVance. 
Orezza  (ferrugineous),  Corsica. 
Guberquelle  (arsenical,  ferrugineous),  Bosnia. 
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Lcvico  Mild  and  Strong  (arsenical,  ferrugineo^s),  Austrian  Tyrol. 
Mitter-bad  (fcrrugineous),  Austrian  Tyrol. 
Pyrmont  Steelwater  (chlorine,  ferrugineous),  Germany. 
Schwalbacher,  Stahlbrunnen  (ferrugineous),  Germany. 

Many  of  these  waters  are  possible  to  procure  in  this  country. 

Among  the  American  waters  that  may  be  used  in  practice  arc 
firstly  the  imitations  of  some  of  the  foreign  waters  that  are  supplied 
in  syphon  and  bottle  containers  by  the  mineral  water  concerns. 
Among  those  that  are  readily  procurable,  and  which  in  my  belief  when 
properly  made  are  just  as  serviceable  to  use  as  the  more  expensive 
imported  waters,  are  the  following : — 


Name 

Artificial  Vichy 


Character 


Alkaline 


Approximate  Parts  to  100.000  of  thb 
Important  Salts 

Sodium  carbonate,  380.1 ;  sodium  chloride. 
57.8;  calcium  carbonate,  25;  potassium 
sulphate,  20.5;  sodium  sulphate,  117; 
magnesium  carbonate,  3.5 ;  and  total  min- 
eral ingredients  of  505.338. 


Bilin 


Less     alkaline 
than  Vichy 


Sodium  carbonate,  300.8;  sodium  sulphate. 
82.6;  calcium  carbonate,  40.2;  sodium 
chloride,  38.2 ;  magnesium  carbonate,  14i; 
potassium  sulphate,  12.8 ;  silica,  3.1 ;  and 
total  mineral  ingredients  of  495.598. 


Selters 


Chlorinated   and 
alkaline 


Sodium  chloride,  225.1 :  sodium  carbonate. 
80.1;  magnesium  carbonate,  26;  calcium 
carbonate,  24.3;  potassium  sulphate.  5.1; 
potassium  chloride,  4.6;  and  total  miner^ 
constituents  369.780. 


Ems 


Alkaline  and 
chlorinated 


Sodium  carbonate,  140.5;  sodium  chloride, 
97.7;  calcium  carbonate,  15;  magnesium 
carbonate,  13.5 ;  silica,  4.9 ;  potassium  sul- 
phate, 3.6;  and  total  mineral  constituents 
279.777. 


Carlsbad 
(Sprudel) 


Sulphated  and 
alkaline 


Sodium  sulphate,  240.5 ;  sodium  carbonate, 
131.5;  sodium  chloride,  102.2;  calcium 
carbonate,  32.2;  potassium  sulphate.  18.0: 
silica,  7.1;  lithium  chloride,  1.4;  and  total 
mineral  constituents,  551.6738.  This 
water  is  also  supplied  by  some  firms  in 
double  and  quadruple  strengths. 


Marienbad 


Sulphated  and 
alkaline 


Sodium  sulphate,  472.2;  sodium  chloride, 
145.3:  sodium  carbonate,  114;  calcium 
carbonate,  59.9;  magnesium  carbonate. 
46;  silica,  8.8;  potassium  sulphate,  5.8: 
ferrous  carbonate,  4.5;  and  total  mineral 
constituents  859.154. 
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Name 


Kissengen 
(Rakoczy) 


Character 
Gilorinated 


Approximate  Parts  to  100.000  op  the 
Important  Salts 

Sodium  chloride  582.2;  calcium  carbonate 
106;  magnesium  sulphate,  58.7;  calcium 
sulphate,  38.9;  potassium  chloride,  28.6; 
ferrous  carbonate,  3.1;  lithium  chloride, 
2;  and  total  mineral  constituents  855.- 
5908. 


Homburg 


Chlorinated 


Sodium  chloride,  986;  calcium  carbonate, 
151.1;  magnesium  chloride,  72.8;  calcium 
chloride,  68.7;  potassium  chloride,  34.6; 
and  total  mineral  constituents  1329.731. 


Saratoga 
Artificial 


Chlorinated  and 
alkaline 


Sodium  chloride,  732.9;  calcium  carbonate, 
144.4;  magnesium  carbonate,  100.3;  so- 
dium carbonate,  30.8 ;  potassium  chloride, 
21.5;  lithium  carbonate,  4.7;  sodium  bro- 
mide, 3.3;  and  total  mineral  constituents 
1047.1746. 


Kissengen  Bitter 
Water 


Sulphated 


Pullna 


Sulphated 


Sodium  chloride,  795.5;  sodium  sulphate, 
605.4;  magnesium  sulphate,  514.3;  mag- 
nesium chloride,  393.3;  calcium  sulphate, 
134.6;  magnesium  carbonate,  51.9;  potas- 
sium sulphate,  19.8;  magnesium  bromide, 
11.3;  and  total  mineral  constituents 
2529.5699. 

Sodium  sulphate,  1611.9;  magnesium  sul- 
phate, 1212;  magnesium  chloride,  246.5; 
majmesium     carbonate.     91.8!     notassitim 


Schwalbach 


Ferrugineous 


Calcium  carbonate,  15.3;  magnesium  car- 
bonate, 13.9;  ferrous  carbonate,  6;  man- 
ganous  carbonate,  1.3;  and  total  mineral 
constituents  43.1974. 


Pyrmont 


Ferrugineous  and 
manganous 


Sodium  chloride,  115.9;  calcium  carbonate, 
100.1;  magnesium  sulphate,  41;  sodium 
sulphate,  28.9 ;  manganous  carbonate,  9.5 ; 
ferrous  carbonate,  4.3;  and  total  mineral 
constituents  315.765. 


Iron  Water  Ferrugineous 

(Cari  H.  Schultz's) 


Ferrous  carbonate,  12.763.    Six  ounces  con- 
taining 0.35  grains  of  ferrous  carbonate. 


Pyrophosphate  of 
Iron  Water 
(Cari  H.  Schultz's) 


Ferrugineous 


Pyrophosphate  of  iron,  39.0635.  six  ounces 
containmg  1.07  grains  of  pyrophosphate 
of  iron. 
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There  are  also  certain  spas  and  natural  domestic  waters  that  may 
be  used  for  the  purpose.    The  most  notable  of  such  are : — 

ALKALINE  WATERS. 

Bear  Lithia,  Elkton,  Va. 

Bedford,  Bedford,  Pa. 

Bethesda  (calcareous,  alkaline),  Waukesha,  Wis. 

Clysmic,  Waukesha,  Wis. 

Londonderry  Lithia,  New  Hampshire. 

Saratoga  Hathorn  (also  chlorinated),  N.  Y. 

CHLORINE  WATERS. 

Deep  Rock,  N.  Y. 

Franklin  Lithia,  N.  Y. 

Saratoga  Congress,  Selter,  and  Kissengen,  (the  latter  slightly  laxative),  N.  Y. 

BITTER  WATERS. 

Mt.  Clemens  Bitter  Water   (chlorinated),  Michigan. 

Pluto  (chlorinated  and  sulphated),  French  Lick,  Ind. 

Red  Raven,  Pa. 

Saratoga  Kissengen  and  Lincoln,  N.  Y. 

West  Baden  (chlorinated  and  sulphated),  French  Lick,  Ind. 

Abilena,  Abilene,  Kan. 

TONIC  WATERS. 

Abita  (ferrugincous),  Louisiana. 

Rockbridge  (ferrugincous),  Virginia. 

Bedford  Alum  Spring  (ferrugincous),  Bedford,  Pa. 

Church  Hill  Alum  Spring  (ferrugincous),  Virginia. 

Rock  Enon  Springs  (ferrugincous),  Virginia. 

Vichy  Springs  (alkaline,  ferrugincous),  California. 

Estill  Springs,  Kentucky. 

Some  of  the  additional  practical  observations  that  have  come  to 
me  in  my  medical  work  pertaining  to  the  subject  of  spas,  waters, 
climates,  etc.  may  be  mentioned.  The  alkaline  waters  and  spas  are 
of  the  greatest  service  in  hyperesthetic  as  well  as  hypersthenic  con- 
ditions of  the  stomach.  They  are  also  of  value  in  the  general  neurotic 
and  gouty  cases — in  which  latter  it  may  be  said  that  the  stronger 
alkaline  waters  are  often  not  as  serviceable  as  the  mild.  The  presence 
of  a  small  amount  of  arsenic  in  chlorinated  waters  (Ems)  is  some- 
times of  added  service  in  hypochlorhydria.  A  large  class  of  dyspep- 
tics, who  are  rendered  so  by  gross  feeding  and  alcohol,  those  who 
have  congested  livers,  constipation,  lithiasis,  gout,  or  defective  elimina- 
tion with  superacidity,  do  best  at  the  spas  or  with  waters  of  the 
alkaline  aperient  sodium  sulphate  type.  In  neurotic  and  neuras- 
thenic conditions  of  extreme  forms  it  is  best  to  begin  the  administra- 
tion of  the  water  warmed.  Carlsbad,  Vichy  and  Neuenahr  are  the 
best  spas  and  waters  for  those  with  disease  of  the  liver  and  gall-ducts. 
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Nauheim,  because  of  the  gaseous  thermal  brine  baths,  is  the  prefer- 
ence for  cases  of  cardiac  neuroses,  valvular  and  heart  muscle  disease, 
and  also  the  high  tension  arterial  conditions,  either  functional  or 
organic  in  nature.  For  neurasthenics  it  is  better  to  advise  going  to  a 
spa  where  the  waters  are  less  of  a  feature  of  cure  than  the  quiet,  good 
foods  and  climatic  conditions — among  these  are  the  less  frequented 
baths,  particularly  those  in  the  mountains.  The  three  spas  most 
resorted  to  by  diabetics  are  Carlsbad,  Vichy,  and  Neuenahr  in  which 
the  warm  alkaline  waters  are  obtainable.  English-speaking  patients 
who  have  anemia  and  chlorosis  seem  best  suited,  for  social  and  other 
reasons,  at  Schwalbach,  Spa,  Pyrmont,  and  St.  Moritz;  and  German 
patients  seem  more  contented  at  Schwalbach,  Konigswart  (near 
Marienbad),  Bocklet  (near  Kissengen),  and  Driburg  in  Westphalia. 


CHAPTER  XV. 
Indications  for  Surgery 


It  is  one  of  the  pleasant  auguries  in  this  field  of  medicine  that 
modern  progress  has  brought  the  medical  and  surgical  sides  of  the 
work  so  closely  together.  On  the  medical  side  we  are  reaching  the 
days  of  complete  and  definite  knowledge  in  the  diagnosis  and  treatment 
of  gastro-enterological  conditions.  Centered  clinical  experience  assisted 
by  ability  in  special  technique  and  laboratory  procedures  is  carrying  us 
toward  a  state  of  perfection  in  being  able  to  discern  many  of  the  formerly 
unfathomed  conditions  which  were  the  parents  of  the  exploratory  incision. 
a  just  performance  in  some  of  the  undiagnosable  cases  of  a  grave  nature, 
but  a  wrong  practice  if  a  diagnosis  can  be  reached  without  resorting  to  it 

On  the  other  hand,  because  of  the  high  rates  of  mortality  in 
surgical  procedures  of  the  gastro-enteron,  the  desirability  of  a  practial 
knowledge  of  what  is  wisest  to  do  to  obviate  or  remove  the  error 
when  the  abdomen  is  opened  and  the  condition  is  observed,  the  value  of 
a  skilled  hand  for  the  various  operative  procedures  pertaining  to  the 
surgery  of  the  digestive  tract,  and  the  importance  of  perfect  work 
quickly  done,  necessitating  as  it  does  a  good  understanding  of  the 
anatomy  and  physiology  of  the  parts,  the  time  has  arrived  for  the 
existence  of  special  surgeons  who  have  aptitude  for  this  class  of  work, 
and  whose  skill,  born  of  ample  experience,  is  beyond  that  of  the  average 
general  surgeon. 

I  would  suggest,  to  help  bring  this  important  matter  nearer  to  per- 
fection, that,  however  reached,  a  satisfactory  diagnosis  or  desirable  knowl- 
ecjge  be  first  attained  (if  at  all  possible)  by  the  exhaustion  of  all 
clinical  means  before  resorting  to  surgery.  It  must  nevertheless  be 
remembered  by  the  internist  that  to  be  too  conservative  and  drift 
aimlessly  along  until  conditions  have  passed  beyond  the  hope  of 
surgical  cure  before  the  case  is  handed  over  to  the  surgeon  is  quite  as  bad 
practice  as  engaging  in  hazardous  operative  procedures  without  previously 
knowing  just  why  or  estimating  the  possible  loss  or  gain.  Each  case  that 
is  seen  is  a  law  unto  itself,  and  some  cases  from  their  onset  rightfully  be- 
long to  the  medico-surgical  class,  and  not  to  the  medical  or  surgical  class 
alone.  This  fact  must  be  observed  by  both  physician  and  surgeon,  the 
surgeon  often  standing  somewhat  in  the  background  until  it  is  apparent 
(410) 
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that  the  operative  course  is  the  wisest  to  pursue.  The  knowledge  that  the 
surgeon  gains  by  thus  waiting  and  observing  is  most  important  to  him 
in  the  work  that  is  found  for  him  to  do ;  thus  it  would  doubtless  be  that 
many  of  the  cases  that  are  operated  upon  unwisely  or  too  late  for  benefit 
to  the  patient  would  be  saved  from  useless  surgical  interference,  and  the 
surgeon's  statistics  would  perforce  be  that  much  better. 

In  this  matter,  which  I  look  upon  as  the  burning  question  in  medicine 
to-day,  full  service  to  patients  is  not  given  for  several  reasons.  General 
practitioners  are  depending  upon  medications  without  a  diagnosis  too 
long,  usually  trying  one  mixture  after  another  in  the  blind  hope  that  luck, 
time,  and  a  simple  service  will  win  out  in  the  end.  If  it  should  not,  many 
of  them  pass  the  case  into  surgical  hands.  With  these  and  those  that 
come  earlier,  the  average  surgeon  I  have  met  depends  almost  en- 
tirely upon  exploratory  incision  for  a  diagnosis  or  a  short  and  superficial 
examination  for  the  purpose  of  developing  a  reason  for  surgical  inter- 
ference. Perhaps  the  case,  through  the  attendant  or  directly,  comes  to 
the  **stomach  specialist,"  and  he  is  of  the  type  who  makes  a  superficial 
examination  with  perhaps  a  test-meal  extraction  and  a  diagnosis  on  these 
(which  in  many  surgical  cases  means  further  temporizing),  or  the  case 
goes  to  a  general  hospital  wherein  the  fullest  kind  of  diagnosis  work  in 
gastro-intestinal  affections  is  not  done  or  men  who  are  skilled  in  this  line 
are  not  in  attendance.  Fortunately  the  best  of  our  surgeons  are  now  rec- 
ognizing (because  of  mistakes  in  their  diagnoses  and  an  operative  mor- 
tality) that  the  exploratory  incision  is  not  sufficient,  and  that  those  who  are 
capable  diagnosticians  in  this  line  are  invaluable  to  them  for  results.  In 
the  hysteria  of  the  moment  they  had  not  observed  that  the  operative  re- 
sults of  the  most  brilliant  surgeons  in  abdominal  work  were  based  upon 
thorough  medical  work  on  each  case  before  the  case  was  operated  upon, 
and  when  operated  upon  there  was  a  good  and  substantial  reason  for 
doing  so.  The  answer  to  the  question  is  merely  one  of  examination  by 
one  skilled  in  diagnostic  work  of  this  kind  as  well  as  in  all  other  conditions 
of  internal  medicine.  The  mistakes  in  diagnosis  are  due  to  a  lack  of  ex- 
amination and  proper  interpretation  of  the  findings.  \V.  J.  Mayo  has 
truthfully  stated:  **The  first  step  in  the  diagnosis  of  supposed  disease  of 
the  stomach  should  be  a  general  physical  examination,  in  order  to  elim- 
inate causes  of  gastric  distress  which  originate  in  diseases  outside  of  the 
digestive  tract.  We  should  then  eliminate  the  non-surgical  diseases,  i.e., 
atonic  dilatation,  prolapse  and  gastric  neurosis,  etc."  The  diagnostician 
should  always  follow  the  cases  through  the  operation  and  have  a  good 
knowledge  of  surgery  in  addition,  for  such  a  man,  with  his  knowledge  of 
the  case  on  his  finger-tips,  often  is  a  most  valuable  addition  in  the  operat- 
ing room  in  more  ways  than  one. 
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In  the  writing  of  this  chapter,  the  author  can  only  be  general 
giving  rules  which  have  served  him  in  the  past  in  the  cases  he  has 
seen.  It  is  hoped  that  these  as  they  may  present  themselves  in  anr 
case  will  be  helpful  in  deciding  when  surgical  procedure  should  be 
resorted  to. 

MALIGNANT  DISEASE. 

Cancer  is  a  surgical  condition.     In  its  beg-inning,  it  is  possible  oi 
absolute   cure  when   the  growth   is   freely   and    completely  excised 
When,  however,  the  growth  has  gained  considerable  size  and  has 
spread  into  the  stomach  walls,  the  results  from  removal  in  the  way  of 
recurrence  are  only  poor;  while  in  those  cases  where  the  tumor  is 
easily   palpable    from   without,   and   the   mass   involves    structures  sur- 
rounding   the    stomach    with    the    destruction    of     the     digestive  and 
dynamic  functions  of  the  organ,  the  results  are  generally  fatal  to  the 
patient  and  operation  should  not  be  performed.     Added  to  these,  arc 
those  cases  of  rather  slow  disease  which  are  not  operable  in  the  way 
of  extirpation,  but  in  which  a  gastro-enterostomy  would  bring  comfort 
and  prolong  life ;  and  those  numerous  cases  of  persistent  gastric  dis- 
order which  are  tinctured  by  the  suspicion  of  the  presence  of  malig- 
nant disease  in  which  exploratory  incision  is  a  valuable  and  essential 
aid   to   diagnosis.     The    first    factor   in   this   connection    is    early  diag- 
nosis, and  although  gastric  cancer  is  a  digestive  disorder  of  a  priman* 
nature  and  is  frequently  encountered,  diagnosis  of  the  condition  in  its 
early   stages   is   not   always   easy   and   often   is   impossible    by  medical 
means.    The  disease  is  met  with  so  differently  in  its  course,  sometimes 
rapid,  sometimes  chronic,  and  always  insidious  in  its  beginning.    The 
cases  of  very  sudden  onset  are  in  the  minority.     Usually  it  develops 
at  the  end  of  a  lengthy  dyspeptic  condition  in  which  a  histor}'  of  aii 
early  gastric   ulcer   may   be   obtained.     There  are  no   definite  subjea- 
ive    symptoms    characteristic    of    its    presence    in    early    cases.      There 
may  be  increasing  anorexia,  occasional  nausea   and  vomiting,  distress 
after  meals,  sense  of  oppression,  distaste  for  meats,  and  so  on,  and 
again   not   one    or   any    other    local    symptom   may    be    present.    Pain, 
marked  vomiting,  hemorrhage,  dilatation,  and  tumor  are  all  late  local 
symptoms.     It  may  be  said  that  the  diagnosis  of  early  cancer  can 
practically  never  be  made  by  physical  diagnostic  means  alone.    Upon 
what  then  must  we  depend?     In  the  order  of  their  importance  I  would 
mention  them  briefly  as :   history,  X-ray  observations,  frequent  examina- 
tions of  the  stomach  with  the  tube,  and  of  the  feces,  general  observation 
of  the  patient  and  the  daily  use  of  the  scales,  and  a  ready  recourse  to  ex- 
ploratory incision 
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Assuming  now  that  after  close  attention  to  a  case  suspicious  findings 
have  been  obtained,  what  is  the  proper  course  to  pursue?    Wait  until 
definite  symptoms  of  the  disease  develop,  which  are  usually  those  of  well- 
advanced  growth?     No!     An  exploratory  incision  which  need  not  be 
larger  in  extent  than  that  through  which  the  stomach  can  be  properly 
explored  by  the  finger.     It  must  be  recalled  and  always  recollected  that 
cancer  begins  as  a  small  nidus  of  cells,  one  too  small  to  give  much  or  any 
symptom  in  any  way,  and  that  from  this  beginning  it  generally  advances 
until  death  unless  it  has  been  discovered  early  enough  for  its  complete 
removal.    That  is  the  course  which  makes  ix)ssible  ideal  surgery  in  these 
cases,  and  by  a  close  medical  observance,  and  then  a  quick,  courageous 
surgical  hand,  some  of  them  may  be  saved.     The   internist  must  do 
more  than  simply  determine  plain  cases  for  operation:    he  must  also 
call  upon  the  surgeon  for  elucidation  when  the  condition  is  not  clear  to 
him  and  the  case  is  of  a  suspicious  nature.     In  these  days  of  better 
surgery,  as  was  mentioned  before,  exploratory  incision  when  properly 
and  carefully  done  is  not  attended  with  much  danger  to  the  patient,  and 
the  results  possible  to  accrue  from  it  are  often  brilliant  enough  to  over- 
shadow the  instances  in  which  after  its  performance  it  may  have  proved 
to  be  unnecessary.     The  foregoing  remarks  also  pertain  to  sarcoma  of 
the  stomach. 

ULCERS. 

Acute  ulcers,  under  ordinary  conditions,  are  medical  affections. 
When  they  do  not  heal  properly  or  completely,  perforate,  bleed  too 
freely,  or  develop  sequels,  such  as  marked  cicatricial  contractions, 
pyloric  stenosis,  perigastric  adhesions  to  other  organs,  or  degenerate  into 
carcinoma,  they  are  surgical  affections,  medical  treatment  being  only 
palliative  in  by  far  the  largest  number  of  cases. 

There  is  little  question  in  my  mind  that  a  stricter  attention  to  details 
in  the  diagnosis  of  acute  gastric  ulcers  than  is  common  to-day,  a  greater 
persistency  and  prolongation  of  the  treatments  by  rest,  proper  dieting, 
medication,  etc.,  will  mean  better  curative  results  and  fewer  cases  for 
ultimate  surgery.  There  are  met  with,  however,  several  types  of  cases 
of  acute  ulcers  in  which  the  necessity  of  surgical  procedure  comes  up  for 
consideration  early  in  their  course. 

The  first  of  these,  in  my  experience,  is  the  persistent  vomiting  of 
even  trivial  amounts  of  carefully  selected  and  prepared  foods.  In 
such  cases,  the  irritation  constantly  present  in  the  stomach  from  the 
ulcer  causes  a  watery,  sometimes  sanguineous,  discharge  which  is 
vomited  rather  steadily,  whatever  is  done  in  the  way  of  treatment. 
These  cases  are  seen  in  the  young  and  middle  aged,  are  usually  very 
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acute  in  their  onset,  and  are  altogether  pitiful.  If,  after  several  days 
or  a  week  of  observation,  despite  all  treatments,  the  condition  continues 
in  severity,  dperation  is  to  be  considered.  The  next  type  is  the  one  in 
which  the  intensity  of  a  boring  pain  in  the  stomach  does  not  abate  with 
medical  treatment  (no  opiates)  after  a  reasonable  length  of  time.  Here, 
the  picture  is  also  a  sorrowful  one.  After  two  weeks  or  more  of  treatment 
by  internal  and  external  measures,  the  use  of  rectal  feedings  to  control  the 
epigastric  distress,  and  so  on,  the  patient  is  in  constant  agonizing  pain, 
horrified  at  the  sight  or  even  the  thought  of  food,  the  face  intensely 
anxious  and  drawn,  and  the  knees  raised;  operation  should  be  thought 
of  here.  Then,  again,  there  is  a  type  of  case  in  which  the  hemorrhage 
persists  (usually  macroscopic)  in  a  constant  or  intermittent  flow.  Day 
after  day,  in  spite  of  all  treatments,  this  continues  until  the  patient  is 
reduced  to  a  state  of  severe  anemia.  Sometimes  but  little  vomiting  occurs 
and  only  the  feces  presents  the  evidence  of  bleeding  from  the  stomach 
(even  pain  may  not  be  marked),  but  still  the  loss  of  strength  continues 
and  the  better  physical  picture  of  the  first  days  in  bed  fade  into  those  of 
extreme  devitalization  and  ante-mortem  apathy.  Many  of  these  could 
be  saved,  or  at  least  relieved,  by  early  surgical  intervention,  in  which 
it  may  be  said  that  the  rate  of  mortality  is  only  between  1  and  10  per 
cent.  But  how  about  the  cases  which  are  ushered  in  with  severe  hemor- 
rhage? With  them  it  can  always  be  asked,  Is  this  bleeding  from  a  large 
vessel  that  can  easily  be  found?  No;  for  in  my  experience  this  exces- 
sive flow  can  also  come  from  the  most  trivial  and  impossible  to  find 
spots,  as  well  as  from  ruptured  varicose  veins  in  the  stomach  and  open 
vessels  in  the  ulcer  base  or  sides.  In  this  variety  of  cases  few  survive 
surgical  operation,  and  the  rate  of  mortality  from  medical  treatment 
is  better  than  that  from  surgical.  Still,  the  hemorrhage  in  such  a  case 
may  suddenly  stop  for  a  while,  only  to  flow  again  as  before.  Here 
surgery  may  be  of  signal  help. 

Next  comes  the  case  of  perforation  of  the  ulcer  into  the  general 
peritoneal  cavity,  found  in  about  1  in  12  of  all  true  ulcer  cases  that 
come  under  observation.  When  diagnosed  or  suspected  they  should  all 
be  operated  upon  at  once.  In  these  cases  the  physician  shoulders  too 
grave  a  responsibility  to  delay.  Success,  of  course,  hinges  upon  an  early 
diagnosis,  and  every  hour  of  indecision  and  delay  lessens  the  chances  for 
recovery.  Perforation  is  usually  characterized  by  the  sudden  onset 
of  an  intense  pain  over  a  strictly  localized  spot,  which  on  pressure, 
early  in  the  case,  is  quite  unbearable  to  the  patient.  The  abdomen 
becomes  rigid,  the  pulse  rapid  and  small  (or  maybe  as  low  as  30  to 
the  minute)  and  the  face  anxious,  angles  of  the  mouth  drawn  down, 
and  the  color  ashen.     The  feet  are  often  found  cold,  and  a  cold  sweat 
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bathes  the  body.  This  is  the  typical  case  with  a  large  and  free  opening 
into  the  peritoneal  cavity.  Sometimes,  however,  these  general  symptoms 
of  shock  are  absent,  and  we  are  not  able  to  diagnose  the  condition  early. 
Even  the  local  pain  may  be  more  or  less  absent,  and  we  are  not  warned 
of  the  condition  until  a  more  diffuse  pain  develops.  This  means  localized 
peritonitis,  and  is  generally  followed  (in  from  1  to  12  hours)  by  rigidity 
of  the  entire  abdomen.  As  this  rigidity  subsides,  in  its  place  there 
occurs  a  gradual  increase  in  the  size  of  the  abdomen,  due  to  paralytic 
distention  of  the  intestines  and  the  presence  of  gas  escaping  into  the 
general  peritoneal  cavity.  When  the  latter  occurs,  it  balloons  the 
abdomen  quickly,  causing  an  absence  or  diminution  of  the  liver  dull- 
ness. The  breathing  then  becomes  costal  and  rapid,  because  of  the 
increased  upward  pressure  on  the  diaphragm.  The  patient  is  restless 
and  generally  distressed,  and  tries  to  guard  against  every  possible  move- 
ment. The  outcome  of  an  operation  now  becomes  a  grave  question,  but 
it  nevertheless  should  be  performed,  even  in  the  presence  of  a  diffuse 
peritonitis,  for  in  a  few  hours  more  the  patient  is  most  likely  to  be  in  "a 
moribund  condition,  and  then  his  last  chance  of  recovery  and  the  moments 
in  which  we  might  have  assisted  him  are  gone.  Figured  in  12-hour 
intervals  after  a  perforation,  the  mortality  of  operations  according  to 
Boyd  is,  in  the  first  12  hours,  28^/2  per  cent. ;  in  the  second  12  hours  over 
63  per  cent. ;  and  in  the  third  12,  over  87  per  cent.  Patients  seen  after 
the  second  day  often  have  localized  suppurations  or  plastic  adhesions,  and 
thus  the  operative  results  are  somewhat  better. 

We  are  now  brought  to  the  consideration  of  the  unhealed  ulcer  and 
post-ulcer  irritative  conditions  of  the  stomach  in  cases  in  which  an 
acute  ulcer  is  supposed  to  have  healed,  and  the  truer  forms  of  chronic 
ulcers.  It  must  be  apparent,  not  only  in  connection  with  the  above  but 
also  in  all  of  the  sequels  of  gastric  ulcers,  that  if  more  of  them  were 
diagnosed  and  treated  properly  in  the  first  instance,  fewer  would  be 
the  baneful  results  from  ulcers  and  fewer  the  necessities  for  operation. 
In  an  acute  ulcer  that  has  made  favorable  progress  during  the  course 
of  medical  treatment  one  should  be  guarded  in  decreeing  it  as  cured 
until  several  years  have  elapsed.  How  often  in  our  clinical  work  are 
cases  seen  which,  having  a  history  of  ulcer  some  time  back,  come  again 
under  observation  with  conditions  in  which  the  art  of  medicine  can 
render  but  little  permanent  service  to  the  patient.  It  is  my  opinion, 
as  well  as  a  practice  I  would  strongly  advise,  that  all  of  the  apparently 
successfully  handled  acute  ulcer  cases  be  kept  under  surveillance  and 
carefully  examined  from  time  to  time  so  as  to  observe  that  conditions 
continue  as  they  should. 

Clinical  ulcer  usually  means  destruction  of  gastric  tissue  down  to 
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the  niuscularis,  and  the  tissue,  which  has  died  and  is  digested  ara. 
is  gone  to  be  replaced  by  common  scar  tissue.  As  compared  with  the 
healing  of  the  gastric  mucosa  from  injuries,  ulcers  of  large  size  heal 
slowly  and  imperfectly  at  best.  The  small  ones  do  much  better,  but  hot 
few  of  these  do  we  diagnose?  Many  of  them  do  not  come  under  medial 
inspection,  and  if  so,  too  often  they  are  not  diagnosed  nor  properly 
treated.  Healed  unknown  ulcers  of  the  stomach  are  not  infrequently 
seen  at  autopsy,  in  my  experience. 

Ulcers  heal  by  a  regenerative  proliferation  of  the  connective  and 
glandular  tissues  that  border  the  ulcer.  The  cells  of  the  mucosa  near 
the  margin  of  the  defect  are  chiefly  concerned  in  this.  All  the  time 
that  this  delicate  repair  process  is  slowly  taking  place,  the  stoniadi 
is  secreting  more  or  less  hydrochloric  acid  and  enzymes,  and  digestinf 
foods.  The  truth  is,  that,  even  under  most  favorable  conditions,  an  ulcer 
takes  weeks  to  heal,  and  often  there  are  several  to  go  through  this  process. 
Now,  how  easy  it  is  to  understand  how  this  same  ulcer,  acting  as  it  does 
as  an  irritant  to  the  stomach,  exciting  a  greater  flow^  of  gastric  juice  and 
increased  motility,  is  thus  unfavorably  influenced  in  its  repair  process 
Added  to  this  is  often  seen  what  is  common  in  most  continued  gastric 
disorders,  an  atonic  condition  of  the  musculature  with  the  resulting 
retardation  of  the  food  in  the  stomach,  and  thus  even  more  prolonged 
irritation  to  the  ulcer  itself.  The  progress  of  all  acute 'gastric  ulcers 
is  more  or  less  uncertain,  both  in  their  duration  and  prospect  of  healing. 
This  must  not  be  forgotten  nor  looked  lightly  upon  by  the  internist 
Statistics  of  medical  cures  should  not  be  based  upon  the  condition  im^l^ 
diately  following  treatment.  When  figuring  the  absence  of  sequels,  it 
takes  three  years  at  least  to  be  sure  of  this. 

After  an  acute  case  has  been  treated  a  sufficient  length  of  time 
in  bed  and  under  strict  observance  to  diet,  constant  pain  in  the  stom- 
ach coming  on  immediately  after  eating  and  keeping  up  for  weeks, 
pain  which  is  made  worse  by  the  ingestion  of  coarse  foods,  such  as 
heavy  vegetables,  is  suspicious  of  an  unhealed  ulcer  or  an  irritable 
scar.  Only  a  feeling  of  distress  after  eating  may  be  present  in  place 
of  pain.  While  the  latter  is  not  sufficient  in  itself  to  demand  opera- 
tion, when  observed  constantly  for  a  length  of  time  its  relativeness  to 
irritability  from  food  and  gastric  juice  is  significant. 

A  history  of  more  or  less  steady  vomiting"  is  even  more  important 
than  pain.  When  pain  and  distress  are  also  present  with  the  vomiting. 
and  these  are  at  once  relieved  when  the  stomach  is  empty,  it  is  significant 
of  the  repair  not  being  complete.  This  vomitus  cannot  be  depended  upon 
to  enlighten  us  by  chemical  examinations,  even  when  a  test-meal  had 
been  present  in  the  stomach ;  but,  it  is  an  important  matter  when  blood 
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is  constantly  present  in  this  vomitiis.  The  latter  is  not  found  as  a  common 
picture  in  unhealed  ulcers,  for  many  of  them  remain  so  and  do  not  bleed 
at  any  time.  I  would  advise  as  a  routine  in  all  post-ulcer  cases  that  from 
time  to  time  X-ray  observations  be  made  and  the  stools  examined  for 
occult  blood.  The  taking  of  a  mild  cathartic  after  1  or  2  days'  fasting 
from  meat,  etc.,  and  a  test  of  the  feces  for  blood  are  not  such  difficult 
matters.  Capillary  oozing  with  small  amounts  of  blood  passing  off  from 
the  bowels  may  continue  for  months  in  those  cases  without  our  knowl- 
edge of  its  presence  unless  we  l(X)k  for  it.  The  patient's  statements  can- 
not be  depended  upon  in  this,  because  this  blood  iii  usually  not  recognizable 
by  the  eye. 

Now  come  those  cases  which  never  seem  to  get  well  on  any  form 
of  stomach  treatment  or  special  dieting — '^chronic  dyspeptics."  Their 
histories  are  so  varied  and  complex  that  it  is  difficult  to  describe  them. 
Sometimes  these  persons  waste  in  flesh  and  strength;  then,  again,  they 
are  found  quite  well  nourished.  Their  stomachs  are  always  more  or 
less  irritable,  and  when  they  are  fatigued  from  work  they  have  gastric 
pain.  Some  with  careful  dieting  run  along  and  perhaps  feel  some- 
what better,  then  on  the  merest  dietary  indiscretion  they  renew  their 
vomiting  and  have  return  of  pains.  These  persons,  characteristically, 
are  always  guarding  their  epigastrium  from  pressure,  the  slightest 
amount  of  which  causes  distinct  pain.  The  picture  can  be  almost  end- 
lessly enlarged  upon,  but  when,  after  an  ulcer,  a  chronic  dyspeptic 
history  begins,  or  that  which  was  present  before  becomes  much  worse, 
and  this  keeps  up  continuously,  an  unhealed  ulcer,  or  an  irritable  scar 
should  be  thought  of,  and  in  both  of  these  conditions  the  recourse  to 
surgery  gives  goo<l  results.  In  the  majority  of  cases  of  this  kind, 
it  has  been  my  practice  when  the  conditions  seem  fair  enough  to 
warrant  the  possibility  of  its  success,  to  recommend  first  another 
course  of  strict  ulcer  treatment  in  bed,  or  a  prolonged  rest  in  one 
of  the  well-ordered  sanatoriums,  or  possibly  a  sojourn  at  one  of  the 
foreign  spas,  such  as  Kissengen.  These  latter  measures  have  brought 
quite  a  few  of  such  cases  to  a  satisfactory  condition  of  health  and 
digestion,  which  no  doubt  was  accomplished  indirectly  by  better  local 
conditions  for  the  repair  of  the  stomach  ulcer.  I  am  not  considering  true 
sensory  neurotic  conditions  in  this  connection. 

The  pathology,  clinical  course,  and  duration  of  gastric  ulcers 
differ  so  markedly  in  cases,  that  to  describe  what  may  be  designated 
as  a  chronic  ulcer  becomes  almost  impossible.  Quite  naturally,  all 
of  the  post-acute  gastric  ulcer  conditions,  wherein  there  is  a  continua- 
tion of  gastric  distress,  whether  these  are  directly  due  to  the  ulcer 
being  partially  healed,  or  are  more  on  the  order  of  sequels  following  it, 
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are  designated  as  chronic  ulcers.  But  when  an  ulcer  has  once  filled  in 
with  scar  tissue,  providing  this  is  uniformly  intact,  it  is  truly  no 
longer  an  ulcer  in  the  proper  acceptation  of  the  word.  What  the 
author  designates  as  chronic  ulcers  are  rather  the  slower  forms  of 
ulcers  seen  in  those  past  middle  life.  In  the  old,  whose  tissues  are  not 
capable  of  the  repair  process  found  in  the  young,  an  ulcer  is  found 
which  has  features  peculiar  to  it  alone.  The  ulcer  is  sometimes  of  the 
trestled  or  shallow  running  type,  most  irregular  in  its  shape  and  often 
of  considerable  size.  Another  form,  which  is  more  common,  is  the 
one  with  a  shaggy  looking  surface  consisting  of  jagged  ends  of  connec- 
tive tissue  hanging  free  in  the  stomach,  while  below  this  is  a  thicken- 
ing and  massing  of  connective  tissue  which  extends  down  through 
the  submucosa  to  the  muscular  layer.  In  the  first,  but  little  organization 
of  new  growth  tissue  has  taken  place,  and  the  stomach  walls  are  soft  and 
flat,  while  in  the  latter  a  conglomerate  mass  under  the  ulcer  may  form 
quite  a  tumor  in  the  stomach  walls,  rendering  it  stiff  at  that  locality  and 
sometimes  for  a  distance  beyond  it. 

Clinically,  these  cases  present  a  chronic  form  of  dyspepsia  in 
which  most  of  the  classic  symptoms  of  new  ulcer  or  immediate  post- 
ulcer  conditions  are  lacking.  Because  of  prolonged  illness,  many  of 
these  patients  become  quite  cachectic  looking  and  gradually  become  re- 
duced to  a  state  of  debility.  It  must  be  evident  in  most  of  these  cases, 
that  little  could  be  expected  in  the  curative  way  from  any  form  of  medical 
treatments,  although  the  therapeutic  use  of  the  X-rays  sometimes  offers 
signal  benefit.  Because  of  this,  of  their  morbid  nature,  the  age  of  the 
individual  in  which  they  are  usually  found  when  there  is  an  ever-present 
tendency  to  carcinomatous  degeneration,  surgical  intervention  offers 
the  best  help  for  them.  I  consider  the  old-healed  ulcer  in  which,  frcmi 
contraction  of  cicatricial  fibers  and  strangulation  of  the  blood-supply, 
necrotic  areas  are  present  in  the  scar  also  as  one  of  the  chronic  ulcer 
types.  I  might  also  say  in  this  connection  that,  excepting  in  the  cancerous 
form  mentioned,  gastro-enterostomy  is  often  curative,  but  that  the  ex- 
cision operations  would  give  the  best  results  in  the  end  in  the  majority 
of  cases. 

It  is  my  belief  that  in  some  persons  susceptible  in  that  way,  even 
when  an  ulcer  has  healed  over,  and  certainly  in  many  of  those  in 
whom  the  chronic  form  of  ulcer  exists,  a  carcinoma  may  at  some 
time  develop.  After  the  healing  of  the  acute  gastric  ulcers  there  is  fre- 
quently found  a  large  number  of  tubules  in  the  center  of  the  scar. 
These  are  usually  very  irregularly  inclosed  and  are  found  running  in 
all  directions  to  the  free  surface.  Many  of  these  cavities  are  cystic  in 
type  and   are   not   lined   by   the   physiological   cells   found    normally   in 
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gastric  tubules.  Instead  of  these,  is  found  a  species  of  cylindrical 
epithelium  which  performs  no  secretory  functions,  but,  as  Hauser 
asserts,  are  merely  adenoid  neoplasms.  These  cells  are  inclosed  in 
connective  tissue  which  at  the  test,  as  time  goes  on,  is  but  poorly 
nourished,  and  this,  subjected  as  it  is  to  the  constant  mechanical  irri- 
tation of  foods  and  gastric  motility,  together  with  the  chemical  irri- 
tation of  HCl,  may  proliferate  into  malignant  disease.  The  first  thought 
in  these  cases  of  chronic  ulcer  should  be  operation;  which  type  is  the 
wisest  to  pursue  depends  much  upon  the  history  of  the  case  itself,  on  the 
condition  locally  and  generally,  and  again  according  to  when  the  condition 
is  first  seen  or  diagnosed.  It  would  here  be  well  to  remember  that 
many  of  the  carcinomatous  ulcers  are  impossible  to  diagnose  in  their 
beginning,  and  sometimes  even  late  in  their  course  when  they  are  encap- 
sulated in  structure  and  form,  because  they  often  are  outside  of  the  free 
surface  of  the  stomach ;  thus  it  is,  that  a  rather  liberal  dependence  upon 
the  surgeon  is  generally  necessary  to  assist  in  making  an  early  diagnosis 
for  us. 

Another  word  may  be  said  regarding  the  desirable  form  of  opera- 
tion for  chronic  ulcers,  and  the  subject  of  diagnosis  between  cancer 
and  benign  ulcer  at  operation.  It  is  evident  that  whatever  the  appear- 
ance or  feel  of  this  ulcer  may  be,  whether  saddle-shaped  or  otherwise, 
soft  or  densely  thickened  with  induration,  or  wherever  it  may  be  situated, 
in  the  pyloric  region  or  in  the  lesser  curvature,  the  best  forms  of  opera- 
tions are  those  in  which  the  entire  diseased  tissue  is  removed  (excision, 
pylorectomy  or  partial  gastrectomy).  Of  course,  where  extensive  adhe- 
sions to  surrounding  organs  are  found,  such  operation  may  not  be  pos- 
sible, but  it  must  be  remembered  that  gastro-enterostomies  are  operations 
merely  for  better  drainage  and  have  only  to  do  with  improving  the 
dynamic  and  chemical  status  of  the  stomach  for  the  ulcer's  healing,  and 
not  with  the  complete  cure  of  the  actual  condition.  Many  patients  of  the 
cancer  age  who  have  had  benign  ulcers  at  the  time  of  gastro-enterostomy 
subsequently  improve,  only  in  the  course  of  time  to  develop  malignant 
disease.  And  it  may  further  be  said  that  gastro-enterostomies,  even  when 
the  results  from  them  in  the  purpose  for  which  they  are  performed  were 
successful,  are  sometimes  a  failure  in  the  benign  ulcers  when  these  have 
been  of  long  standing  and  are  organized  with  new  tissue. 

An  indurated  gastric  ulcer  may  be  in  the  early  stages  of  carcinoma 
development  and  when  seen  and  examined  be  impossible  of  naked 
eye  diagnosis.  The  carcinoma  cells  may  be  discreetly  scattered  in  the 
ulcer  base  or  edge,  and  l)c  very  few  in  number.  I  have  seen  cases 
of  perfectly  soft  ulcer  of  small  size  in  the  lesser  curvature,  which 
looked  entirely  innocent  from  a  malignant  standpoint  on  the  mucosa 
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side,  but  which  presented  a  wart-sized,  carcinoma   nodule  on  the  peri- 
toneal surface  of  the  stomach  some  distance  from  it.     Finney  reported 
two  cases  in  which  at  operation  with  the  abdomen  open  he  was  unabk 
to  decide  whether  he  was  dealing  with  a  carcinoma  or  an  ulcer  at  the 
pylorus;  and  no  doubt  there   have  been  many   more    just   such  cases. 
Examination  of    frozen   sections   for  diagnosis   in    the   operating  room 
means  the  dangerous  cutting  into  tissue  that  may  be  malignant  and  the 
spreading  of  the  carcinoma  cells.     Then  again,  if  the  report  be  beni^ 
the  results  of  these  quick  examinations  are  not  to  be  depended  upon.   M 
the  expense  of  repetition,  chronic  ulcers  and  those  which  are  not  propcrfr 
healed,  however  innocent  looking  they  may  be  at  operation,  should  be 
removed   if   at  all   ix)ssible,   gastro-enterostomy   being    only    the   second 
choice. 

Pyloric  stenosis  following  ulcer  may  come  about  in  one  of  foar 
ways — cicatricial  contraction,  malformation  resulting  from  a  rather 
general  thickening  of  the  connective  tissue  in  the  stomach  walls,  the 
drawing  away  or  binding  down  of  perigastric  adhesions,  and  malig- 
nant disease.  To  these  may  be  added  the  partial  kinking  of  the  first 
portion  of  the  duodenum  due  to  the  downward  pulling  of  a  heavy,  dilated 
stomach. 

The  most  difficult  point  medically  in  the  treatment  of  gastrectasia 
following  gastric  ulcer  is  the  matter  of  just  what  the  dilatation  is  doe 
to — whether  it  is  a  plain  atony  or  one  secondary  to  obstruction  to 
the  easy  flow  of  chyme  through  the  pylorus.  It  is  important  to  keep 
in  mind  that  alx)Ut  10  per  cent,  of  pyloric  stenoses  follows  gastric 
ulcer,  and  that  when  this  occurs  medical  treatment  can  offer  little  ia 
the  way  of  a  permanent  cure.  When,  however,  this  stenosis  is  benign 
in  nature  and  slight  in  extent,  much  in  the  medical  way  can  be  done  in 
the  matter  of  satisfactory  relief;  when  it  is  moderate,  by  the  strictest 
care,  these  cases  can  be  kept  comfortable;  but  when  there  is  distinct 
stagnation  and  fermentation  of  foods,  the  case  is  decidedly  surgical 
One  must  not  be  led  astray  and  Uyo  hastily  diagnose  stenosis  m  the 
cases  (^f  acute  ulcer  which  i)resent  much  relaxation  of  the  stomadi 
during  their  course,  or  the  simple  atonies  that  may  follow. 

Cicatricial  contraction  of  an  ulcer  situated  at  the  lesser  curvature 
or  some  distance  from  the  pylorus  if  it  is  of  considerable  extent  is 
liable  to  cause  marked  constriction.  These  constrictions  are  also 
found  nearer  the  pylorus  and  in  the  duodenum  itself,  but  very  rarely 
near  the  cardia.  The  typical  hour-glass  stomach  of  even  proportions  is 
rare  and  easy  to  diagnose,  but  the  irregular  forms,  where  the  constriction 
is  near,  at,  or  beyond  the  pylorus,  require  more  detail,  time,  and  patience 
in  their  clinical  discernment.     Those  ulcers  which  are  followed  by  mudi 
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annular  thickening  in  the  stomach  walls  and  the  pyloric  stenosis  of  late 
hypertrophic  gastritis  are  distinct  surgical  conditions. 

For  the  observance  of  cicatricial  changes  and  in  the  selection  of 
cases  for  surgery,  as  well  as  for  diagnosing  perigastric  bands,  the  X-ray 
pictures  with  bismuth  in  the  stomach  are  most  helpful.  The  seven  or  more 
hour  extraction  of  the  Leube  test-meal  are  not  so  helpful.  The  wash- 
ing out  of  the  morning  stomach  after  a  heavy  mixed  meal  the  evening 
before,  and  the  finding  of  food  remnants  are  of  course  very  valuable 
to  these  ends,  but  definite  results  in  this  are  .observed  only  in  very  marked 
cases  of  stenosis.  The  external  observances  of  the  cramp-like  peri- 
staltic waves  forcing  food  through  the  obstructed  pylorus  are  likewise 
also  valuable.  Those  cases  with  distinct  collective  vomiting,  intense 
thirst,  diminution  of  urine,  tetany,  and  marked  fermentation,  all  have 
more  or  less  complete  stenosis,  and  for  these  the  excision,  pyloric  plastic 
operations,  or  gastro-enterostomies  can  be  resorted  to. 

The  last  class  of  cases  in  which  operations  are  indicated,  are  those 
with  the  presence  of  benign  growths,  such  as  large-sized  obstructing 
polyps  or  papillomata.  The  congenital  stenoses  (of  which  I  have 
seen  three  cases  live  to  adult  life)  are  also  included,  as  well  as  those  of 
foreign  substances  in  the  stomach,  as  hair  balls,  or  the  swallowing  of 
articles,  as  may  be  observed  in  those  of  vicious  habits,  such  as  in  the 
hysterical  or  the  insane. 

The  internist  must  be  fair  to  his  patient,  and  deliver  to  the  sur- 
geon many  of  the  cases  of  generally  termed  "chronic  dyspeptics" 
ivhen  these  do  not  improve  or  become  worse  under  his  care,  and  in 
which  surgery  offers  possibilities  of  a  better  therapy  than  is  at  his 
command.  All  cases  in  which  this  is  advised  should  first  be  carefully 
examined  and,  if  possible,  diagnosed  in  advance,  and  reports  given 
to  the  surgeon  as  to  what  the  findings  may  be,  as  well  as  any  suggestions 
that  may  be  logical.  When  a  severe  case  continues  to  present  a  mystery, 
a  kindly  disposed  and  understanding  surgeon,  cognizant  and  discreet, 
can,  by  the  performance  of  an  exploratory  incision,  be  oi  inestimable 
help.  Neither  side  can  be  firm  of  stand,  for  gastric  surgery  before  a  few 
years  ago  had  no  more  to  its  credit  than  had  the  internist  in  diagnosis 
and  treatment.  To-day,  mistakes  on  both  sides  are  gradually  disappear- 
ing, and  knowledge  and  understanding  in  this  field  of  medicine  are  becom- 
ing more  perfect. 


CHAPTER   XVI. 


Gastric  and  Esophageal  Surgery. 


GENERAL  CONSIDERATIONS. 

Since  the  memorable  advent  in  medicine  of  antiseptic  and  tba 
aseptic  surgery,  operations  upon  the  organs  in  the  abdominal  catitj, 
as  well  as  those  in  the  thoracic  and  cranial  cavities,  have  been  largd; 
robbed  of  their  terrors.  To-day,  throughout  the  world  generally,  sw- 
geons  are  awake  to  the  therapeutic  possibilities  existing  in  surgery  of 
the  gastro-enteron  and  the  accessory  organs  in  the  abdomen  concerttd 
in  digestion  (gall-bladder  and  ducts,  liver,  and  pancreas),  and  this 
field  of  work  is  not  only  receiving  an  intense  degree  of  interest,  but  ii 
many  substantial  ways  has  passed  the  experimental  stage  and 
developed  into  one  of  most  valuable  service,  attaining  results  impossibk 
from  the  emi)l()yment  of  what  may  be  termed  medical  measures  alone. 

The  foregoing  chapter  pertains  more  particularly  to  those  cases  ii 
which  diagnoses  can  be  made  or  strongly  suggested.  But  in  clinical  work 
many  if  not  the  majority  of  cases  seen  come  with  a  length  of  masked  his- 
tory or  a  complex  multiplicity  of  symptoms  and  upon  examination  no 
definite  clinical  suggestions  sanctioning  surgery  may  be  noted.  For  these 
reasons  the  author  feels  it  important  to  consider  this  subject  from  the 
opposite  standpoint,  namely,  that  in  which  the  indications  of  surgery 
develop  from  certain  symptomatic  findings  rather  than  from  definite 
diagnoses. 

The  intimate  anatomic  and  functional  relationship  of  the  organs 
in  the  upper  abdomen,  the  stomach,  duodenum,  pancreas  and  biliary 
apparatus,  often  makes  definite  diagnosis  difficult  because  of  the 
similarity  of  synipt(^ms  occurring  in  different  diseases  of  these  structuro. 
In  (listiiigui>hing  these  from  one  another,  close  attention  to  details  in  the 
history  are  most  hclj^ful.  In  gall-stone  diseases,  although  the  majority 
of  the  cases  have  no  definite  symptoms  such  as  recurring  jaundice,  biliary 
colic,  j)assage  of  stones  in  the  stools,  etc.,  the  long  history  of  digestive 
distress,  indei)endcnt  of  the  taking  of  iood  and  the  comfort  of  an  empty 
stomach,  is  suspicious.  With  these,  a  sense  of  constriction  in  the  epi- 
gastric region  may  be  described  and  a  soreness  and  localized  tenderness 
under  the  liver,  these  syniptr^ns  being  accompanied  with  a  sensation  of 
chilliness  or  cold  or  nausea. 
( 4  22 ) 
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In  subacute  and  chronic  gastric  and  duodenal  ulcers  a  long  his- 
tory of  digestive  distress  may  be  present  in  which  there  is  more  or 
B.ess  pain  in  the  stomach  not  relieved  by  eating  or  in  fact  not  influenced 
Sn   any  way.     No  vomiting  may  be  present  and  only  an  indefinite 
Yiausea,  although  a  more  or  less  degree  of  anemia  or  inanition  usually 
exists.     In  duodenal  ulcer  the  characteristic  one-  or  two-hour  pain 
after  eating  may  not  exist,  and  the  form  Mayo  Robson  described  as 
"hunger  pain"  be  present;  in  this  the  patient  feels  best  when  food  is  in 
the  stomach  and  more  or  less  constant  taking  of  foods  is  required  to 
limit  or  obviate  the  sensation.    Also,  the  pain  may  not  be  present  in  the 
mornings,  it  coming  on  some  hours  after  the  midday  meal  and  intensifying 
until  about  midnight.    Unlike  in  gall-stones  or  pericliolecystic  adhesions, 
however,  these  patients  are  liable  to  have  some  degree  of  real  anorexia, 
vomiting  is  more  common,  and  the  pain  is  described  as  nearer  to  the 
median  line. 

t  It   must  be   mentioned   that   appendix   disease   may  give   but    few 

local  manifestations,  most  of  the  symptoms  being  referred  to  the  upper 
abdomen  and  due  to  a  reflex  pylorospasm  or  hyperacidity.  Also  of 
much  interest  in  this  connection  are  the  diagnoses  of  acute  and  chronic 
pancreatitis.  In  the  sclerotic  form  a  long  history  of  digestive  dis- 
turbance alternating  with  health,  inability  to  digest  certain  kinds  of 
food,  and  alternating  diarrhea  and  constipation  may  be  described. 
The  acute  form  may  be  mistaken  for  perforative  peritonitis  or  intes- 
tinal obstruction. 

Regarding  physical  examination,  a  portion  of  a  recent  article  of 
mine  on  the  subject  may  be  offered  (Long  Island  Medical  Journal,  May, 
1910)  :— 

"A  patient  who  gives  a  suggested  or  definite  past  history  of  ulcer, 
who,  after  the  acute  symptoms  have  subsided,  has  a  continuation  of 
digestive  distress,  should  be  most  carefully  and  exhaustively  examined, 
and  if  nothing  definite  is  found  should  again  be  placed  on  the  rest  and 
food  treatment,  and  if  after  this  the  patient  is  not  substantially  im- 
proved the  case  is  operative.  With  cases  giving  such  a  history  of 
ulcer,  the  more  or  less  constant  presence  of  blood  in  the  test-meals 
and  feces,  a  stomach  continuously  intolerant  to  foods,  evidence  of 
delayed  exit  of  foods  from  the  stomach,  or  a  stomach  noted  by  X-ray 
to  be  globular  (dilated)  or  showing  irregularity  in  its  contour,  is 
operative  from  the  beginning,  it  making  no  difference  whether  gastric 
hyperacidity,  hypersecretion,  subacidity  or  anacidity  be  found.  Also, 
a  patient  in  the  empty  stomach  of  whom  are  found  small  blood-clots, 
many  leucocytes,  a  high  bacterial  content,  and  shreds  of  connective 
tissue,  and  the  test-meal  therefrom  shows  a  high  acidity  and  from 
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which,  when  the  free  HCl  has  been  neutraHzed,  a  more  than  2-per<em. 
gas  result  on  standing  twenty-four  hours  in  an  incubator  is  seen,  means 
a  greater  bacterial  content  than  a  normal   stomach    should  have,  and 
high  bacterial  content  fermenting  the  saccharides  in  the  face  of  abnnr 
dant  stomach  secretions  in  the  organ  most  probably   means  latent 
ulceration  and  therefore  is  operative.     We  have  no  means  of  recogniz- 
ing the  early  stages  of  a  carcinomatous  degeneration  of  an  ulcer,  and 
the  fact  that  benign  pyloric  stenosis  as  well  as  simple  chronic  ulcer 
is  often  subject  to  cure  by  surgical  procedure,  when  a  pyloric  stenosis 
exists  operation  is  a  perfectly  justifiable  procedure  in  every  case  that 
gives  an  early  history  of  ulcer.     But  it  is  in  those  cases  in  which  tt> 
ulcer  history  is  obtained  or  suspected  and  those  in  >vhich  the  diflFcren- 
tial  diagnosis  lies  between  anacidity,  gastric  neurosis  and  carcinoma 
that  great  care  must  be  taken.     In  these,  in  my  belief,  we  should  hold 
off  advising  operation  when  no  pyloric  stenosis  exists,  and  when  it 
does  or  comes  on,  advise  it  in  every  instance. 

"Whatever  the  diagnosis,  or  if  none  definite  can  be  made,  and 
providing  it  is  not  splanchnoptosia,  a  patient  that  does  not  improve  on 
the  most  logical  medical  treatments  for  the  condition,  and  par- 
ticularly if  the  patient  displays  rapidly  progressive  loss  of  weigrit, 
strength,  and  asthenic  blood  change,  that  case  is  operative.  If  the 
diagnosis  of  hyperacidity  or  hypersecretion  or  atony  had  been  made 
and  the  case  does  not  improve  in  a  reasonable  length  of  time  on  proper 
medical  treatment  it  probably  is  operative.  In  a  general  way,  it  should 
be  remembered  that  the  longer  the  history  of  digestive  distress,  the 
greater  is  the  proportion  of  operative  cases. 

"If  a  mass  is  palpable  in  the  upper  abdomen,  and  it  is  not  a  loose 
kidney  or  liver,  it  is  an  operative  case,  but  in  a  typical  stagnant  stomach 
giving  an  achylic  return  with  lactic  acid  and  many  Boas-Oppler  bacilli,  the 
combination  must  be  clinically  looked  upon  as  a  questionable  operative 
case  of  carcinoma  of  the  stomach.  In  such  an  instance,  the  blood  con- 
dition, rather  than  the  general  condition  of  the  patient,  should  guide  us. 
If  the  blood  reduction  in  hemoglobin  and  erythrocytes  be  great,  opera- 
tion is  liable  to  be  fatal,  and  it  is  fairer  to  allow  that  patient  to  die  in 
the  few  days  that  are  left  to  him  rather  than  add  mutilation  to  his 
hopes  raised  by  oi)eratic)ii  even  if  a  gastro-enterostomy  be  successfully 
performed. 

'*A  case  of  gastric  distress,  whatever  the  stomach  diagnosis,  which 
constantly  has  present  a  point  of  tenderness  located  definitely  in  the 
biliary  triangle  (which  runs  from  the  top  of  the  ninth  left  costal  car- 
tilage to  the  umbilicus)  or  appendix  region  is  medical  for  a  month,  and 
operative  after  that  if  substantial  improvement  had  not  been  made. 
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Likewise,  if  a  gall-stone  case  had  recurrent  attacks  of  biliary  colic 
with  jaundice,  or  if  an  acute  attack  of  appendicitis  with  fever  had  been 
present  the  cases  are  operative  at  once. 

"If  the  gastric  distress  comes  on  with  or  shortly  following  a 
deterioration  in  the  general  health  the  case  is  medical,  and  operative 
at  once  should  a  perforated  gastric  or  duodenal  ulcer  be  diagnosed  or 
strongly  suggested.  Many  surgeons  recommend  that  in  all  cases  that 
are  suggestive  of  cancer  of  the  stomach  in  which  a  diagnosis  cannot  be 
absolutely  made  the  patient  should  be  subjected  to  operation.  With 
Kuttner,  I  am  opposed  to  such  a  general  rule.  I  recognize  that  there 
exist  certain  cases  in  which  operation  is  advisable,  but  always  about 
us  are  seen  cases  of  gastritis  anacida,  gastric  atrophy  and  neuroses 
in  which  no  HCl  is  present,  and  certain  of  these  and  others  have 
retardation  of  food  from  primary  atony,  and  also  must  be  mentioned 
the  many  that  have  secondary  gastric  conditions  from  functional  and 
diseased  conditions  in  other  organs.  In  every  one  of  them,  operation 
would  be  criminal.  On  several  occasions  I  have  known  of  cases  of 
late  atrophic  gastritis  with  nephritis  operated  upon  by  some  of  our  best 
surgeons  in  the  largest  city  hospitals  we  have  for  suspected  gastric  car- 
cinoma, with  the  result  that  nothing  was  found  and  after  which  all  but 
one  of  the  patients  died — was  this  right  when  the  true  diagnosis  was  so 
easy  to  be  made  ? 

"A  nephroptosia  with  a  freely  movable  kidney  and  in  which  Dietl's 
crises  exist,  is  operative  if  the  attacks  do  not  cease  after  a  month  of 
treatment  with  support  and  constructive  medical  measures.  When, 
even  under  apparently  successful  medical  conditions,  the  seizures  are 
followed  with  blood  in  the  urine  it  is  an  operative  case. 

"A  case  in  which  the  bowels  have  always  been  regular  and  in  which 
constipation  is  rapidly  becoming  pronounced  and  leading  to  obstipa- 
tion and  the  general  body  is  failing,  and  there  are  not  found  definite 
medical  reasons  for  this  progressive  constipation,  is  operative. 

"A  blow  on  the  stomach  or  a  fall  from  a  height  shortly  followed  by 
the  vomiting  or  the  passing  of  blood  per  rectum,  and  any  abdominal 
wound  that  penetrates  or  perforates  the  abdominal  wall  are  operative 
cases  at  the  earliest  moment. 

"A  case  which  presents  a  fixed  mass  anywhere  in  the  abdomen  is 
operative  providing  large  doses  of  iodide  of  potassium  do  not  cause 
its  disappearance.  Operation  is  indicated  in  post-operative  abdominal 
conditions  in  which  the  vomitus  or  stomach  contents  obtained  by  tube 
display  successively  the  constant  presence  of  bile,  pancreatic  secre- 
tions and  fecal  substance;  and  in  these  cases  it  is  best  not  to  wait  until 
the  symptoms  of  collapse  come  on. 
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"An  X-ray  plate  that  shows  a  stricture  of  the  colon,  or  when  tht 
feces  constantly  display  the  presence  of  blood  and  pus,  and  particularly 
if  on  digital  and  proctoscopic  examination  of  the  rectum  nothing  is 
noted  to  account  for  it,  the  case  is  operative.  If  a  growth  is  noted  in 
the  rectum  it  is  operative,  but  if  rectal  discharges  are  from  a  tuber- 
cular or  syphilitic  ulceration  of  the  colon  it  is  not. 

'*I  wish  to  make  a  plea  to  general  practitioners  to  seek  the  diagnos- 
tic help  of  the  skilled  internist  earlier  and  in  more  of  the  patients  that 
do  not  improve  under  treatment  in  his  hands,  and  also  to  many  of  the 
internists  to  seek  the  help  of  the  surgeon  oftener  than  is  now  cus- 
tomary.    The  average  surgeon  is  most  respectful  and  does  not  look 
lightly  upon  diagnostic  medical  work  that  is  well  done,  but  most  oi 
that  which  comes  to  the  surgeon  is  not  thoroughly  enough  analyzed  or 
deeply  enough  considered  from  the  medical  standpoint.     More  cases 
should  go  before  the  surgeon  for  exploratory  incision  to  see  why  cer- 
tain conditions  are  so,  rather  than  for  him  to  explore  to  see  if  som^ 
thing  can  possibly  be  found.     Of  course,  there  will  always  be  somt 
cases  of  the  latter  group,  but  if  we  all  do  better  medical  work,  and 
work  together  more  conjointly  than  we  now  do,  these  will  not  be  as 
numerous  as  they  have  been.     A   most  unfortunate    fact   lies  in  that 
enough  cases  are  not  exhaustively  analyzed  from  the  medical  side,  and 
in  that  many  of  the  fine  points  of  clinical  procedure,  readily  at  hand, 
are  not  utilized  in  the  examinations.     My  experience  and  observations  | 
with  the  majority  of  surgeons  I  have  come  in  contact  with  have  been 
that,  in  a  general  way,  surgeons  have  not  the  time,  inclination,  tech- 
nical skill,  deductive  clinical  ability,  or  temperament  to  diagnose  those 
affections  in  the  ways  given  to  internists.     The  solution  of  this  difficult 
subject  will  always  remain  where  it  should  be — in  the  diagnostician's 
hands  first,  and,  in  my  opinion,  to  minimize  the  dangers  of  mistakes, 
matters  of  surgical  diagnosis  should  follow  and  not  precede  him." 

In  the  work  of  such  masters  of  the  surgical  art  as  Moynihan,  W. 
J.  Mayo,  Finney,  Mayo  Robson,  Hochenegg,  Czerny,  Helferich,  Crilc. 
Demoulin,  von  Eiselsberg,  Hartmann,  Kocher,  Mikulicz,  and  the  many 
others  wh()>e  names  tor  the  moment  1  need  not  recall,  the  civilized  and 
intelligent  world  owes  an  everlasting  debt  of  gratitude.  These  men 
in  the  development  of  abdominal  surgery  have  enlarged  the  thera- 
peutic side  of  gastro-enterology  to  such  an  extent  that  many  instances 
of  permanent  conditions  and  even  malignant  disease  are  rendered 
possible  of  palliation  and  cure  by  the  hand  of  man.  From  a  medical 
standpoint,  they  deserve  more  credit  than  only  appears  in  the  resuhs 
they  have  gained,  for  in  the  course  of  the  evolution  of  their  labors  they 


GENERAL  CONSIDERATION'S.  427 

"have  not  been  without  enemies,  some  of  whom,  I  am  sorry  to  say,  still 
"hold  too  fast  to  fruitless  or  temporizing  medical  measures. 

On  the  other  hand,  based  upon  the  many  glittering  results  that 
have   been  obtained  by  surgical  procedures,  a  to  some  extent  just   as 
deplorable  condition  of  affairs  exists  among  part  of  the  surgical  ranks. 
Carried  away  by  the  enthusiasm  of  the  subject,  and  ])y  the  briUiant  rejxjrts 
of  some  surgeons,  and  wishing  to  do  as  well  themselves,  in  the  protection 
that  aseptic  surgery  gives  to  them  many  surgeons  look  lightly  upon  the 
scope  of  the  internist's  ability  to  clinically  diagnose  conditions,  or  have 
insufficient  time,  practice,  or  ability  to  do  this  themselves,  and  thus  reach 
too  quickly  for  the  scalpel   for  diagnostic  purposes.     On  the  clock  of 
progress  on  the  subject,  the  pendulum,  which  a  few  years  ago  marked  an 
ultraniedical  consideration  in  which  surgical  intervention  was  rarely  more 
than  an  emergency  or  an  extreme  measure,  is  now  swinging  ultrasurgically 
and   some  of   the  glittering  results   (obtained   are   clouded   with    impro- 
prieties and  unnecessary  operations.     I  personally  feel  that  it  must  swing 
back  to  a  more  proper  equation  between  these  two  extremes.     Excepting 
in  such  emergency  conditions  as  penetrating  and  perforating  gunshot  or 
stab  wounds  of  the  abdomen,  perforating  ulcer,  acute  peritonitis,  fulminat- 
ing septic,  perforating  and  gangrenou-  appendicitis,  etc.,  a  case  s'hould 
always  be  exhausted  medically  before  it  rightfully  become-,  surgical  in 
nature — either  because  of  the  existence  of  a  distinct  surgical  condition,  or 
because  the  diagnosis  is  impossible  to  make  in  a  me  lical  way  and  the  case 
warrants   surgical   intervention.     Continued    "rucce^s   in    surgery    i-   r^nly 
possible  by  this  medico-surgical  combination,  and  it  is  my  belief  that  it  is 
largely  due  to  the  use  of  chnical  diagnostic  methods  and  their  exhaustive 
employment  by  the  most  prominent  >urgeon-  that  these  men  have  reached 
the  eminent  standing  that  the  results  of  their  work  justly  deserve. 

In  this  volume  the  author  will  give  merely  a  short  resume  of  some 
of  the  well  recognized  types  of  operations  employed,  including  the 
results  from  them  that  have  been  obtained  bv  others  anri  been  observed  hv 
himself.  The  preparation  of  patients,  operative  technique,  and  the  full 
consideration  of  the  subject  from  a  surgical  stanrljK^int  can  be  found  in 
works  on  that  department  of  the  subject.  Xot  being  a  practical  surgeon 
myself,  I  feel  that  I  am  not  qualified  to  write  uix;n  it.  particularly  when 
I  consider  that,  as  often  hapixms  when  the  ab  lomen  i-  opened  and  the 
pathological  condition  in  each  case  is  observer,  so  tnany  moilifi  rat  ions  of 
standard  operations  or  new  one-  for  that  partir':];:r  .  ;i-«.:  are  iivi'cate^! 
that  to  give  a  descrfption  of  the  -tandanl  operatii!!-  al'.i>-  v.v.uid  not  l^c- 
of  much  benefit. 
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EXPLORATORY  INCISIONS. 

Parts  of  this  subject  were  treated  in  the  foregoing  chapter  and 
also  in  that  on  gastric  carcinoma   (Chapter  XXI,  page  637).    Suffice 
it  to  say  here  that  when  properly  performed  the  rate  of  mortality  is 
so  low  that  it  may  be  disregarded  because  of  the  great  benefit  possible 
from  directly  feeling  and  viewing  the  internal  structures.     It  might  be 
said  here  that  in  each  instance  a  complete  or  at  least  an  adequate  examiia- 
tion  of  all  the  parts  concerned  should  be  made,  because  small  cicatridil 
areas  in  the  stomach  may  be  overlooked,  an  hour-glass  stomach  nay 
escape  recognition  by  the  dilated  pyloric  pouch  being  mistaken  for  the 
entire  stomach,  one  stricture  of  the  stomach  or  intestine  may  be  operated 
upon  when  multiple  strictures  are  present  (and  so  also  with  ulcers);  a 
gall-bladder  may  be  emptied  of  stones,  leaving  one  in  the  common  dua; 
an  appendix  may  be  removed  leaving  a  much  worse  pathological  condition 
in  the  intestines,  pelvis,  or  elsewhere  in  the  abdomen,  and  so  on.    A  few 
extra  moments  spent  in  painstaking  examination  of  all  the  parts  affected, 
or  likely  to  be,  is  often  w-ell  paid  for  in  the  results.     Every  laparotomy 
carried  on  for  a  definite  purpose  is  at  the  start  exploratory  in  nature. 

To  make  a  statement  as  to  which  of  the  not  surgically  plain  cases 
the  internist  should  recommend  for  operation  would  call   for  an  endless 
narration.     As  no  two  individuals  in  the  world  are  absolutely  alike  in 
looks,  form,  or  shape,  so  no  two  cases  are  clinically  identical  in  nature. 
Because  of  the  chronicity  of  many  digestive  disorders  that  are  met  with  in 
which  surgery  can  offer  nothing  to  a  patient  beyond  the  moral  effect  of 
operation  (which  is  a  matter  both  the  internist  and  surgeon  should  never 
take  into  consideration  in  any  case),  one  should  not  be  too  hasty  in 
endeavoring  to  clear  up  the  situation.     Much  depends  upon  the  history 
of  the  case,  the  character  and  complexity  of  symptoms,  and  the  general 
condition  of  the  patient ;  the  last,  in  my  opinion,  is  the  most  valuable  giiide 
to  go  by,  unless  such  symptoms  as  exist  make  possible  definite  diagnosis 
of  a  serious  condition  for  which  surgery  can  do  nothing.     A  close  clinical 
study  of  each  individual  case  will  generally  sooner  or  later  direct  one  as 
to  the  proper  course  to  pursue,  and  when  in  doubt  and  in  the  presence 
of    a    continually    severe    or    progressive    condition,    particularly   when 
abdominal  pain  is  constantly  present,  a  surgeon  is  often  a  most  beneficial 

helpmate. 

Adhesions  are  frequently  encountered  in  abdominal  operations. 
They  are  the  result  of  inflammations,  and,  when  they  are  attached  to 
a  movable  organ  like  the  stomach,  they  often  are  the  cause  of 
great  distress  and  may  have  to  be  treated  by  separation  and  surgical  atten- 
tion.    The  results  in  the  great  majority  of  cases  of  perigastric  adhe- 
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sions  I  have  had  operated  upon  have  been  only  fair,  particularly  in  those 
attached  to  the  liver,  diaphragm,  and  stomach.  Where,  after  separation, 
the  omentum  could  be  folded  over  the  roughened  area  the  results  were 
much  better. 

The  term  gastrotomy  is  applied  to  operations  in  which  the  stomach 
cavity  is  entered  by  incision,  either  for  the  purpose  of  exploration,  as 
a  preliminary  to  dilatation  of  strictures  of  the  cardia,  esophagus,  or 
pylorus,  to  control  hemorrhage  within  the  stomach,  for  the  removal  of 
foreign  bodies,  polypi,  and  pedunculated  tumors,  or  to  bring  the  posterior 
wall  into  the  field  of  surgery. 

THE  RESECTION  AND  PLASTIC  FORMS  OF  OPERATION. 

According  to  Deaver  and  Ashhurst^  these  operations  are  de- 
scribed as  follows:  "The  terminology  employed  by  writers  with 
regard  to  excision  of  portions  of  the  stomach  is  not  always  uniform, 
and  unless  the  terms  used  are  clearly  defined  confusion  is  liable  to 
arise.  We  employ  the  following  terms  to  designate  the  operations. 
Sphincterectomy :  By  this  we  understand  the  removal  merely  of  the 
pyloric  sphincter,  with  end-to-end  reunion  of  the  duodenum  and  the 
stomach.  It  is  an  operation  which  in  a  few  rare  instances  has  been 
employed  for  benign  fibrous  stenosis  of  the  pylorus,  in  which  the  pre- 
pyloric portion  of  the  stomach  was  healthy. 

"Pyloroplasty,  we  think,  would  be  a  less  dangerous  and  quite  as 
satisfactory  an  operation.  By  pylorectomy  we  mean  removal  of  the 
pylorus ;  it  is  a  more  extended  resection  than  sphincterectomy,  but  less 
so  than  partial  gastrectomy,  in  which  latter  operation  the  entire  lesser 
curvature  of  the  stomach  is  removed.  It  is  not  always  possible  dur- 
ing an  operation  to  determine  the  precise  limits  of  the  pyloric  antrum; 
but,  in  general,  we  mean  by  partial  gastrectomy  an  operation  which 
removes,  besides  the  pylorus,  also  the  neighboring  part  of  the  stomach 
as  far  as  the  Hartmann  or  Mikulicz  line,  always  including  the  whole 
of  the  lesser  curvature.  If  the  gastric  area  removed  extends  still 
further  toward  the  fundus  along  the  greater  curvature,  we  speak  of 
the  operation  as  sub-total  gastrectomy ;  while  the  term  total  gastrec- 
tomy is  reserved  for  operations  which  leave  behind  no  portion  of  the 
stomach,  the  upper  section  passing  through  the  lower  level  of  the 
esophagus,  while  the  lower  section,  of  course,  divides  the  duodenum. 
Circular  or  cylindrical  gastrectomy  designates  an  operation  by  which 
the  central  portion  of  the  stomach  is  removed,  neither  the  pylorus  nor 
the  fundus  being  included  in  the  section,  although  the  lines  of  division 
extend  from  one  curvature  to  the  other  and  involve  the  entire  circum- 
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ference  of  the  stomach.     By  gastric  resection  we  understand  removal 
of  a  portion  of  the  stomach  not  including  the  entire  lumen  of  the 
organ ;  the  term  plastic  resection  we  think  therefore  properly  describes 
the  operation  called  gastroplasty  by  Jedlicka;  since  in  this  operation, 
after  resection  of  a  portion  of  the  anterior  wall  of  the  stomach,  be 
reconstructs  the  organ  by  a  plastic  operation.     Excision  in  connectioa 
with  gastric  operations  we  would  limit  to  the  removal  of  more  or  less 
circumscribed  lesions  or  pedunculated  tumors  attached  to  or  springing 
from  the  stomach."     To  the  plastic  operations   may   be   added  tbe 
invaginating   operation    employed    for   the   closure    of    perforations, 
which,  although  not  strictly  plastic  in   form,  is  nevertheless   plastic. in 
nature. 

The  pyloroplastic  operations  now  universally  accepted  as  capable 
of  the  best  results  are  the  Finney  modification  of  the  old-fashioned 
pyloroplasty,  the  Y  operation  of  Durante,  and  the  Kocher  method  of 
lateral  gastroduodenostomy.  All  three  are  valuable  operations  in 
suitable  benign  cases,  and  possess  the  advantage  of  relieving  the 
stenosis  by  placing  the  outlet  in  a  more  natural  location  than  the 
gastro-enterostomies.  The  terms  gastroplasty,  gastrog-astrostomy 
and  gastro-anastomosia  have  been  given  to  the  various  types  of 
operation  performed  on  hour-glass  stomachs;  their  choice  depends 
upon  the  anatomical  condition  of  contraction  noted  in  each  case.  The 
term  gastroplication  is  given  to  a  tucking  operation  employed  to 
decrease  the  size  of  large  (atonied)  stomachs,  and  gastroplexy  to  an 
operation  designed  to  fix  a  prolapsed  stomach  to  a  higher  plane  in  the 
abdomen ;  both  of  these  operations  in  practically  all  instances  do  not 
give  the  therapeutic  results  that  the  medical  does,  and,  in  my  opinion,  are 
unwarrantable  surgical  procedures. 


OPERATIONS  FOR  DRAINAGE  OF  THE  STOMACH. 
GASTRO-ENTEROSTOMIES,  AND  STATISTICS 

OF  OPERATIONS. 

The  pyloroplastic  and  gastroplastic  operations  for  this  purpose 
having  been  considered,  there  remains  practically  the  two  forms  of 
gastro-enterostomy  that  are  universally  adapted.  In  these,  because 
of  the  close  anatomical  proximity  of  its  upper  part  to  the  lower 
regions  of  the  stomach,  the  jejunum  is  employed  to  form  the  drainage 
canal  from  the  stomach.  With  their  modifications,  there  are  two 
main  types  of  this  operation,  the  anterior  gastrojejunostomy  and  the 
posterior  gastrojejunostomy,  the  first  being  the  joining  of  the  jeju- 
num with  the  anterior  stomach  wall,  and  the  second  with  the  pes- 
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tenor.  To  these  may  be  added  the  gastroduodenostomy  operations 
wherein  the  stomach  is  joined  with  the  duodenum — leaving  the  pylorus 
intact — either  by  joining  elliptical  slits  in  both  organs,  or  by  cutting 
the  duodenum  transversely  and  joining  its  entire  lumen  to  the  stom- 
ach, and  lastly,  the  latter  operation  in  which  a  pylorectomy  is  also 
done  and  the  duodenum  joined  to  the  lower  edge  of  the  sutured 
stomach  wound. 

The  various  forms  of  gastro-enterostomy  are  short-circuiting 
operations  and,  like  all  such  procedures,  act  best  when  a  gross  me- 
chanical obstruction  exists  in  the  normal  path  of  the  stomach  and 
intestinal  contents.  Experiments  have  shown  that  when  the  pylorus 
is  normal,  and  there  is  no  impediment  to  food  within  it,  the  opening 
made  in  the  operation  of  gastro-enterostomy  does  not  allow  of  the 
escape  of  any  of  the  gastric  contents  into  the  intestine.  For  this 
reason,  these  operations  should  only  be  employed  when  stenosis  exists 
in  the  prepyloric  or  pyloric  regions  of  the  stomach  or  in  the  duodenum, 
and  not  to  establish  better  drainage  to  encourage  healing  of  a  gastric 
ulcer,  unless  in  its  repair  or  excision  a  surgical  stenosis  is  formed,  or, 
as  was  suggested  before,  a  demonstrable  organic  stenotic  lesion  exists. 
An  exception  to  the  performing  of  a  gastro-enterostomy  in  ulcer  with- 
out stenosis  exists  in  the  long-standing,  markedly  organized  ulcers 
with  much  formation  of  connective  tissue,  adhesions,  and  enlarged 
and  engorged  vessels  in  which  excision  or  partial  gastrectomy  would 
be  impossible  or  too  dangerous.  Because  of  the  most  troublesome 
surgical  complication  of  regurgitant  vomiting  after  gastro-enteros- 
tomies  (due  to  the  presence  of  a  loop  in  the  jejunum,  or  to  a  twist  of 
the  intestine  around  its  longitudinal  axis  at  the  time  of  its  application 
to  the  stomach),  the  posterior  no-loop  operation  with  the  vertical 
suturing  of  the  bowel  to  the  stomach  is  the  best  procedure. 

The  results  from  these  operations  are  often  particularly  brilliant. 
When  performed  on  suitable  cases  patients  gain  in  weight  and 
strength,  lose  their  epigastric  distress,  and  often  forget  the  previous 
constant  indigestion.  In  their  more  comfortable  existence,  better 
metabolism  and  freedom  from  digestive  disorder,  the  objections  of 
many  internists  that  the  functions  of  the  stomach  are  seriously  inter- 
fered with  by  the  operation  are  obstructive  and  senseless.  The  motor 
condition  of  the  organ  is  most  strikingly  improved,  and  if  bile,  pan- 
creatic juice,  and  the  intestinal  secretions  are  regurgitated  into  the 
stomach,  it  is  comparatively  a  small  matter  when  you  consider 
that  by  the  proper  medical  means  these  conditions  can  be  successfully 
coped  with.  I  do  not  believe  that  they  should  ever  be  performed  in 
any  case  of  primary  excessive  secretion  even  of  the  most  persistent  and 
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troublesome  type,  since  proper  medical  measures  long  persisted  in 
usually  control  the  case  in  the  end;  nor  in  chronic  ulcer  should  they 
be  given  the  preference  over  the  resection  operations  (simply  for  the 
good  and  valid  reason  that  these  ulcers  may  at  the  time  or  subse* 
quently  become  malignant  in  nature).  Quite  logically  in  ulcer — the 
most  common  surgical  condition  of  the  stomach — the  internal  treat- 
ments should  first  be  given  a  fairly  long  trial  before  operation  is 
advised. 

On  the  other  hand,  the  clinical  results  from  gastro-enterostomy 
are  not  always  good  even  when  performed  for  benign  obstruction. 
In  these  cases  the  immediate  mortality  is  about  10  per  cent.,  about  30  per 
cent,  eventually  die  or  are  not  improved,  about  2  per  cent,  develop  cancer 
at  some  time  afterward,  and  secondary  operations  are  required  in  about 
3  per  cent,  of  all  instances.  In  so  far  as  gastro-enterostomy  itself  for 
these  cases  is  concerned  it  may  be  stated  that  about  60  per  cent,  are 
either  cured  or  much  improved  by  it.  In  gastro-enterostomy  performed 
for  cancer  the  immediate  mortality  is  high,  usually  about  35  per  cent., 
while  that  done  for  ulcer  is  the  lowest,  around  3  per  cent.  It  must  be 
evident  that  the  operation  performed  for  cancer  can  only  offer  a  short 
improvement  in  the  local  subjective  symptoms  and  in  a  moral  way. 
Recently  I  have  advised  its  performance  in  a  few  cases  of  late  cancer 
in  which  the  mass  was  comparatively  small  and  very  hard,  the  history 
of  its  development  rather  long,  and  the  general  condition  of  the  patient 
good  enough  to  warrant  its  performance.  But  when  the  mass  is 
large,  the  history  of  illness  short,  the  general  condition  poor,  and 
the  hemoglobin  and  red  cells  low,  no  operation  should  be  performed. 
In  ulcer^  when  possible  of  performance,  the  excision  forms  of  operation 
should  always  have  precedence  over  gastro-enterostomy.  Then,  too,  a 
gastro-enterostomy,  which  is  not  purely  a  mechanical  process  according  to 
the  law  of  gravity,  but  is  mostly  influenced  by  the  physiological  law  of 
stomach  movements,  becomes  impractical  as  an  exit  from  the  stomach  in 
about  nine  months'  time  unless  there  is  obstruction  at  the  pylorus,  when 
it  may  remain  permanently  open. 

A  word  may  here  be  said  on  the  large  number  of  postoperative  and 
postanesthetic  neurasthenia  and  psychoses  cases  I  am  to-day  meeting 
with.  Many  cases  of  digestive  disorder  are  neurasthenic  in  type,  either 
primary  or  secondary,  or  combined  as  separate  conditions.  Excepting  the 
secondary  ones,  and  they  are  not  as  numerous  as  the  other  two,  operation 
is  liable  to  intensify,  or  actually  bring  out,  a  latent  neurasthenia.  Great 
care  on  the  part  of  surgeons  should  be  exercised  that  these  individuals 
are  not  made  worse  by  operation.  An  operation  may  relieve  neurasthenic 
symptoms ;  it  will  not  cure  the  patient,  and  there  is  a  possibility  that  a  few 
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months  will  see  the  patient  worse  than  ever,  having  gained  nothing  but  a 
new  experience,  and  very  likely  an  exchange  of  old  symptoms  for  new 
ones.  Reliable  statistics  show  that  over  1 1  per  cent,  of  cases  anesthetized 
or  operated  upon  for  any  surgical  condition  develop  neurasthenia,  melan- 
cholia, and  psychasthenia,  and  when  these  operations  are  laparotomies  the 
percentage  is  distinctly  higher.  It  is  unfortunate  that  the  statistics  of 
some  of  our  brilliant  surgeons  do  not  cover  this  phase  of  after-results. 

In  presenting  the  statistics  of  the  best  known  abdominal  surgeons 
on  the  various  surgical  conditions  and  the  different  forms  of  opera- 
tions for  them,  the  author  has  made  an  average  deduction  from  all 
the  statistics  on  hand.  This  seems  to  be  a  much  more  practical  presenta- 
tion than  to  detail  the  figures  of  the  different  operators.  The  published 
reports  of  the  various  surgeons  often  show  a  great  difference,  and  no 
one  or  a  few  surgeons  could  operate  on  all  of  the  cases  that  exist. 
Gastric  carcinoma  is  a  disease  that  is  rather  commonly  encountered  by 
most  general  practitioners  of  medicine,  and  ulcer  perforation  happens  so 
quickly,  the  time  for  the  operation  is  so  short,  and  the  danger  of  removal 
to  a  distance  for  operation  so  great,  that  the  majority  of  the  cases  must 
be  cared  for  by  the  local  surgeons  in  each  neighborhood.  For  these 
reasons,  the  author  asks  pardon  for  not  including  in  the  statistics 
the  names  of  many  of  the  well-known  abdominal  surgeons,  and  hopes 
that  the  general  statistics  included  (which  contain  the  most  recent  figures) 
may  serve  for  better  general  guidance. 

Operations  for  Benign  Diseases  of  the  Stomach. 

(14  Surgeons) 

Number  of  Operations  Deaths  Mortality  per  cent. 

1650  95  16.3 

End  Results  of  Operations  for  Benign  Diseases  of  the  Stomach. 

(8  Surgeons) 

Cases  Traced  Cured 

897  758  84.5    per    cent. 

Results  of  Operations  for  Gastric  Perforation. 

(18  Surgeons  including  Hospital  Records) 

Cases  Recovered  Died  Mortality  per  cent. 

215  115  91  42.3 

Results  of  Operation  in  Time  After  Perforation. 

Mortality  per  cent. 
Duration  of  Perforation  Gross  and  Gross    Brunner 

Less  than  12  hours  25.00  25.00 

Less  than  24  hours  52.72  46.00 

I-ess  than  48  hours  56.06  58.00 

More  than  48  hours  73.91  80.00 

28 
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Results  of  Operation  JVitlun  the  First  Few  Hours  after  Perforation, 

(Gross  and  Gross) 

Within  the  first  five  hours 31.03  per  cent,  died 

Within  the  second  five  hours    16.25    " 

Within  the  third  five  hours  42.85    "       " 

Within  the  fourth  five  hours    54.00    "       " 

Within  the  fifth  five  hours    57.14    "       " 

In  statistics  covering  more  cases  it  will  probably  be  found  that  the 
difference  in  figures  between  the  second  five  hours  as  compared  to  the 
first  five  hours  no  doubt  represents  to  a  certain  degree  operations  per- 
formed during  shock.  While  in  occasional  favorable  instances  it  may  be 
advisable  to  wait  until  the  S3'^mptoms  of  shock  have  subsided,  because 
of  the  great  uncertainty  as  to  whether  in  any  severe  case  the  shock 
may  be  continued  until  too  late  for  the  possibilities  of  a  favorable  out- 
come from  operation,  and  also  because  of  the  danger  in  waiting 
(irremediable  peritonitis)  it  is  best  to  have  all  cases  operated  upon  at 
the  earliest  moment  after  the  diagnosis  of  perforation  is  made.  Most 
perforations  are  nearer  to  the  lesser  curvature  than  the  greater,  and  in 
the  pyloric  region  and  duodenum.  A  word  may  here  be  included  as  to 
the  advisability  of  doing  a  gastro-enterostomy  when  a  perforation  in  the 
stomach  near  the  pylorus  has  been  repaired  (often  the  pylorus  seemed  to 
be  so  narrowed  by  the  stitches  that  douln  exists  as  to  whether  it  would 
not  be  wise  to  cause  better  drainage  of  the  organ  in  this  way).  My 
observation  has  l>cen  that  even  a  thus  much  narrowed  pylorus  often 
answers  for  the  complete  recovery  without  a  gastro-enterostomy  being 
done,  and  bectiuse  of  this  when  local  conditions  are  at  all  favorable  I 
iisually  give  the  patient  the  benefit  of  the  doubt,  wait  for  recovery,  and 
advise  doing  a  gastro-enterostomy  later  if  required.  When  there  is 
evidence  that  more  than  one  ulcer  exists,  even  if  the  others  have  not 
perforated,  and  particularly  when  the^e  are  also  observed  in  the  duo- 
denum, it  is  best  to  do  a  gastro-enterostomy  at  the  time  of  the  repair 
of  the  perforation  (this,  of  course,  assumes  that  the  patient's  general 
condition  will  stand  it). 

Operations  for  Duodenal  Perforation. 
(Robson's  Compilation) 

Time  Cases  Recovered  Died     Mortahty  per  cent. 

Under  24  hours  61  3H  Z3  37.7 

Over  24  hours  63  11  52  82.5 

Not  stated  31  3  28  90.3 

155  52  103  66.66 

Operations  for  Hour-Glass  Stomach. 
(After  Schomenis) 

Cases  Recovered  Died  Mortality  per  cent. 

138  121  17  12.3 
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Partial  Gastrectomy  for  Carcinoma. 
(25  Surgeons) 

Cases  Deaths  Mortality  per  cent 

1009  237  •  23.4 

Of  these,  about  23  were  well  three  years  after  operation,  and 
about  10  or  15  per  cent,  were  permanently  cured  without  liability  of 
recurrence.  (The  value  of  an  early  diagnosis  either  by  medical  or 
surgical  means  or  both  together  is  apparent.) 

Gastrojejunostomy  for  Carcinoma. 
(9  Surgeons) 

Cases  Deaths  Mortality  per  cent 

645  184  28.5 

Because  of  the  lateness  in  the  course  of  malignant  disease  at 
which  the  great  majority  of  gastric  cancers  have  been  diagnQ3ed,  the 
above  is  often  the  only  operation  that  can  be  performed.  In  the 
instances  of  these  cases  that  have  been  operated  upon  which  I 
observed,  I  have  my  doubts  that  the  relief  of  symptoms  and  the  pro- 
longation of  life  from  gastrojejunostomy  have  justified  the  performing 
of  it.  In  the  first  place,  the  rate  of  mortality,  because  of  the  unfavor- 
able local  conditions  in  the  stomach  for  the  operation  and  reduced 
general  vitality  of  the  patients,  is  much  higher  ^han  in  gastrojejunostomy 
done  for  non-malignant  conditions.  Up  to  the  date  of  writing,  I  have 
records  of  such  instances  with  an  operation  mortality  of  30  per  cent., 
and  I  have  not  observed  that,  even  in  the  hands  of  most  abdominal 
surgeons  who  are  well  abreast  with  the  advance  that  gastric  surgery  has 
made  in  recent  years,  this  rate  is  being  precipitately  lowered.  The  effects 
of  the  operation  on  the  relief  of  the  subjective  symptoms  of  distress  and 
the  improvement  in  the  general  condition  were  marked  in  only  a  few 
instances.  The  malignant  growth  being  left  in  the  patient,  the  pains  are 
not  lessened  to  a  practical  degree,  and,  because  of  the  extension  of  the 
growth,  the  little  benefit  that  comes  from  better  stomach  drainage  is  soon 
lost  by  the  advance  of  the  malignant  disease  and  its  constitutional  effects 
upon  the  body.  The  ideal  care  of  these  cases  is  to  diagnose  them  earjy 
enough  for  a  complete  removal  of  the  growth,  surrounding  tissues, 
lymphatic  vessels  that  drain  from  the  affected  area  with  their  glands; 
an  operation  should  be  done  if  at  all  possible  even  if  the  danger  of  a 
fatal  outcome  from  the  operation  is  materially  increased  by  the  extensive 
removal;  if  this  is  not  possible  and  the  malignant  involvement  is  not  too 
extensive,  an  anastomosing  operation  may  be  done  as  a  piK>r  second 
choice;  and  lastly,  if  the  malignant  growth  is  quite  diffuse  in  the  stomach 
walls,   or   considerable   involvement   with    the   surrounding   organs   and 
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tissues  is  observed,  or  more  or  less  of  a  metastatic  condition  noted  in  the 

liver  and  peritoneum,  it  is  best  to  close  the  abdomen  without  further 

surgery. 

Operations  for  Gastric  Sarcoma. 
(Lecene  and  Petit) 
Cases  Recovered  Died 

30  17  13 

OPERATIONS  FOR  ESOPHAGEAL  DISEASE. 

The  operation  of  gastrostomy  is  performed  in  cases  of  imper- 
meable stricture  of  the  esophagus  or  malignant  disease  of  the  cardiac 
orifice  of  the  stomach  for  the  purpose  of  introducing  food  into  the 
interior  of  the  organ.  There  are  a  number  of  different  methods  for 
the  purpose,  but  those  of  Senn  and  Witzel  seem  the  most  satisfac- 
tory since  both  answer  the  purpose  and  do  not  require  much  cutting  of 
tissue  to  accomphsh  them.  A  suitable  time  should  be  selected  for  the 
performing  of  this  operation,  and  this  should  not  be  too  soon  nor  too 
late.  This  is  judged  by  the  factors  present  in  each  case,  namely, 
whether  the  stricture  can  be  kept  patent  enough  by  dilatation  so  that  the 
individual  can  deliver  enough  food  into  the  stomach  to  maintain  his 
nutrition;  if  not,  the  operation  should  be  performed  before  the  reduction 
in  vital  strength  and  weight  is  too  great  to  permit  of  surgical  procedure. 
In  the  latter  instance,  a  io^w  patients  can  be  improved  in  general  conditioa 
and  helped  so  that  they  can  withstand  the  operation  by  passing  a  smaD 
silk  catheter  through  the  stricture  (usually  a  very  difficult  matter),  and 
by  keeping  the  catheter  constantly  in  place,  and  feeding  the  patient  at 
intervals  through  it ;  a  tube  like  this  may  be  kept  in  situ  for  several  weeks. 
The  operation  can  occasionally  be  done  under  cocaine  anesthesia  in  these 
commonly  thin  walled  subjects,  although,  of  course,  general  anesthesia  is 
preferable.  The  operation  has  been  performed  in  cases  of  diffuse 
peritonitis  and  phlegmonous  gastritis,  but  usually  without  benefit.  In  mr 
opinion,  to  perform  gastrostomy  for  an  esophageal  obstruction  in  those 
who  can  swallow  fluids  painlessly  is  a  needless,  not  to  say,  a  cruel  opera- 
tion— except  as  a  preliminary  to  a  more  radical  procedure. 

An  operation  for  impermeable  esophageal  strictures  has  been 
devised  by  Abbe  called  the  "string-cutting  method."  In  this  the 
esophagus  is  entered  through  an  incision  in  the  stomach  by  means  of 
a  filiform,  a  string  is  then  drawn  upward  through  the  esophagus  and 
mouth,  and  by  dilatation  with  a  Billroth  bougie,  or  cutting  the  stric- 
ture by  string  sawing,  the  narrow^ing  is  enlarged  in  caliber.  A  gastric 
fistula  is  left  so  as  to  insure  that  feeding  can  be  kept  up,  and  the 
stricture  is  regularly  dilated  from  above  until  swallowing  is  possible, 
after  which  the  gastric  fistula  is  closed.     According  to  Abbe,^  very 
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tight  or  impermeable  strictures  can  always  be  safely,  quickly,  and  per- 
manently cured  by  gastrostomy  followed  by  the  string  cutting.  This 
operation  should  not  be  employed  for  esophageal  strictures  resulting 
from  causes  like  presence  of  mediastinal  tumors,  aortic  aneurism,  and 
in  malignant  stenosis;  in  these  the  permanent  gastric  fistula  free  from 
leakage  is  indicated. 

Recently  a  marked  advance  in  thoracic  surgery  has  been  made 
possible  by  the  use  of  one  of  the  various  cabinets  in  which  positive 
or  negative  pressures  or  the  use  of  the  Meltzer  method  of  active  inflation 
can  be  kept  up  during  operation.  Sanerbruch,  a  pupil  of  Mikulicz,  con- 
structed the  first  negative  air-pressure  cabinet,  making  possible  for  the 
first  time  opening  of  the  thoracic  cavity  without  a  resulting  pneumothorax 
and  collapse  of  the  lung  when  the  pleural  cavity  was  entered.  Since  then 
numerous  cabinets  have  been  devised,  and  lately  Meltzer  discovered  what 
appears  to  be  the  true  physiological  principle  underlying  respiration  with 
the  pleural  cavity  open.  He  suggested  for  these  operations  the  use  of  a 
tube  half  the  diameter  of  the  trachea,  the  tip  of  which  is  placed  near  the 
bifurcation  of  the  trachea  and  through  which  a  continuous  stream  of  air 
is  run  with  a  pressure  of  about  20  millimeters  of  mercury  crudely  obtain- 
able with  an  ordinary  foot-bellows.  If  a  bottle  of  ether  is  placed  in 
circuit  with  the  air-tube,  narcosis  proceeds  so  nearly  automatically  that  it 
requires  but  little  attention.  By  the  use  of  this  simple  apparatus,  even 
ivith  both  pleural  cavities  laid  wide  open,  the  lungs  remain  distended 
and  pink.  The  use  of  the  Meltzer  method  is  found  to  be  practical  in  the 
human  being,  and  no  cabinet  is  required.  It  being  a  simple  apparatus,  it 
can  be  employed  very  generally,  and  it  is  now  my  belief  that  intra- 
thoracic surgery  will  begin  a  development  permitting  of  types  of 
operations  before  only  dreamed  of.  Already  an  operation  has  been 
proposed  by  Dr.  Willy  Meyer,  known  as  esophago-gastrostomy,  after 
intrathoracic  resection  of  the  esophagus,  which  renders  possible  relief 
of  low  strictures  of  the  esophagus  and  of  the  cardia — structures  which 
before  this  have  been  noli  me  tangcre,  at  least  by  way  of  the  direct 
route  to  the  gullet  through  the  thoracic  wall.  The  operation  is 
described  in  the  Annals  of  Surgery,  July,  1909,  and  has  been  performed 
successfully  on  dogs.  As  to  its  value  in  human  beings,  the  only  data  on 
hand  is  that  of  one  case  of  resection  for  carcinoma,  and  three  of  ex- 
ploratory thoracotomies,  but  the  operation  seems  a  plausible  one  for 
selected  cases. 
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CHAPTER  XVII. 
The  Clinic. 


DISEASES  OF  THE  MOUTH. 

Tin-:  first  step  in  the  examination  of  a  patient  is  that  of  the  mouth. 
\ot  only  is  this  important  for  the  recognition  of  diseases  localized  in 
or  confined  to  the  oral  cavity  and  the  mouth  manifestations  of  general 
morbid  states,  but  it  is  valuable  that  the  condition  of  the  teeth,  tender 
areas  in  the  gums  and  hard  palate,  ulceration,  etc.,  be  observed  because 
these  may  bear  unfavorably  on  the  treatment,  or  because  incomplete 
mastication  and  insalivation  of  foods  may  ])c  the  cause  of  gastric  distress. 

In  instances  of  disturbed  taste,  false  teeth  and  plates  should  be 
removed  and  the  points  in  the  mouth  they  rest  upon  inspected  and  pal- 
pated. The  sensation  of  taste  should  be  tested  in  the  accustomed 
ways  (with  salt,  sugar,  a  bitter  of  some  kind,  heat  and  cold),  the  saliva 
should  be  tested  for  its  reaction,  starch-converting  power,  and  quan- 
tity (this  can  be  done  by  having  the  i)atieni  chew  tor  a  while  on  a  piece  of 
india  rubber  and  cc^llecl  the  saliva  in  a  vessel),  and  at  times  a  bacterio- 
logical examination  of  the  moulh  servos  to  some  practical  purpose. 

Being  bacterial  processes,  carious  teeth,  alveolar  abscesses,  and 
ulcerative  conditions  of  the  gums  may  lead  to  disease  by  the  swallow- 
ing of  pus  containing  toxin  and  bacteria,  or  by  the  direct  absorption 
of  these  into  the  lymphatic  structures  about  the  mouth  from  which 
they  may  finally  gain  access  to  the  general  circulation  (therefore 
the  importance  of  removing  enlarged  tonsils  in  the  adult  as  well  as 
the  child).  According  to  Hunter,  oral  sepsis  is  a  factor  of  great 
importance  in  the  pathogenesis  of  pernicious  anemia.  While  there  is 
always  a  doubt  in  the  causation  of  any  disease  the  etiology  and  path- 
ology of  which  is  so  little  known  as  pernicious  anemia,  still,  I  believe 
that  the  anaerobic  bacteria  so  commonly  found  in  large  nuni])ers  about  the 
teeth  in  neglected  and  diseased  mouths  and  also  in  the  intestines  and  feces 
from  these  cases  have  more  than  just  a  suggestive  connection  between 
the  two.  Particularly  is  this  logical  when  one  considers  that  these 
patients  usually  have  an  anachlorhydric  stomach,  and  that  daily  colonic 
flushings  C either  per  rectum  or  subsequent  to  the  performing  of  an  ap- 
pendicostomy )  often  bring  most  gratifying  clinical  results.  As  a  rule, 
the  general  practitioner  pays  too  scant  attention  to  the  condition  of  the 
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teeth,  and  it  is  true  that  proper  dental  conditions  very  often  bring  about 
an  improvement  of  digestion,  and  in  this  way  improve  the  status  of 
general  health.  It  is  also  most  probable  that  the  minimizing  of  the 
element  of  swallowed  infectious  material  when  the  hygiene  of  the  mouth 
has  been  cared  for  has  much  to  do  with  this. 

The  great  importance  of  the  preservation  of  the  teeth  is  now  rec- 
ognized by  all  persons  of  intelligence.  Crowding  together  of  the  teeth 
in  the  iaw  and  irregularities  and  depressions  in  the  individual  teeth  are 
causes  of  dental  caries.  A  direct  and  exciting  cause  is  the  lodgment  of 
particles  of  food  between  the  teeth  and  in  the  depressions  on  the  surfaces. 
These  particles  of  food  undergo  fermentation,  with  the  production  of 
bacteria  and  acids  which  attack  and  destroy  the  enamel  of  the  teeth  and 
then  cause  caries  of  the  body  of  the  teeth.  Xot  all  food  is  equally  in- 
jurious in  this  way.  It  is  chiefly  the  carbohydrates,  the  starches  and 
sugars,  which  undergo  this  acid  fermentation.  The  proteins,  on  the  other 
hand,  do  not  undergo  the  same  acid  fermentation  and,  consequently,  they 
are  less  injurious. 

It  is  evident,  therefore,  that  in  order  to  prevent  dental  caries  it  is 
necessar}^  to  prevent  the  stagnation  or  lodgment  of  the  starches  and 
sugars  of  the  food  in  the  mouth,  and  particularly  in,  on,  or  between  the 
teeth. 

The  decomposition  of  the  food  lodged  in  the  mouth  commences  very 
quickly <  and  therefore  the  rule  of  thoroughly  brushing  the  teeth  after 
each  meal  should  be  observed  by  every  member  of  every  household.  The 
best  instrument  for  this  purpose  is  an  old-fashioned  toothbrush  macfe  of 
hogs'  bristles.  The  bristles  should  not  be  so  stiff  as  to  injure  the  gums, 
and  yet  stiff  enough  to  thoroughly  remove  all  foreign  matter  from  be- 
tween the  teeth.  Neither  a  wooden  (the  best  toothpick)  nor  a  quill 
toothpick,  nor  silk  floss,  nor  a  napkin  or  towel,  nor  a  rubber  toothbrush 
can  accomplish  this  purpose  nearly  so  well  as  a  toothbrush  of  bristles. 

Even  with  the  greatest  care  it  is  extremely  difficult  to  keep  the  teeth 
entirely  clean,  and  the  majority  of  people  are  careless  in  the  care  of  their 
teeth.  Consequently,  it  is  of  great  importance  to  arrange  the  food  so  as 
to  diminish  the  tendency  to  the  lodgment  of  the  starches  and  sugars  of 
the  food  between  the  teeth.  These  deposits  are  often  caused  by  eating 
foods  in  a  soft,  moist,  and  mushy  condition,  and  especially  by  eating  them 
at  the  end  of  the  meal.  On  the  other  hand,  there  is  less  tendencv  to  this 
Stagnation  of  the  food  around  the  teeth  if  the  food  eaten  is  dry,  fibrous, 
and  coarse,  so  as  to  require  prolonged  mastication.  Incidentally  this 
prolonged  mastication  of  hard  foods,  in  children,  tends  to  strengthen  the 
teeth  and  develop  the  jaws,  so  that  they  become  larger  and  broader,  afford- 
ing more  room  for  and  less  crowding  of  the  teeth. 
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The  things  to  be  remembered  in  the  care  of  the  mouth  and  teeth  may 
be  summed  up  as  follows : — 

1.  Theoretically  water  should  follow  the  milk  of  bottle-fed  babes. 

2.  A  soft  cloth  should  be  thoroughly  moistened  with  a  mild  alkaline 
wash  and  frequently  applied  over  the  first  teeth  of  the  infant. 

3.  No  candy,  or  at  least  but  little,  should  be  given  to  young  children, 
and  as  soon  as  their  teeth  have  erupted  they  should  have  the  more 
crunchy  or  granular  cereals,  and  not  so  much  of  the  soft,  gelatinous 
cereals. 

4.  The  teeth  should  be  regularly  cleaned  by  a  dentist,  at  least  once  in 
six  months. 

5.  All  cavities,  even  small,  should  be  filled,  at  least  with  temporary 
filling,  so  that  the  first  teeth  may  be  preserved  as  long  as  possible  in 
order  to  develop  the  jaws  properly,  so  that  the  second  teeth  need  not  be 
crowded. 

6.  The  teeth  of  children  and  adults  should  be  thoroughly  brushed 
at  least  twice  a  day,  better  three  times,  with  a  proper  brush,  and,  at  least 
in  the  morning,  with  a  tooth  powder  that  is  not  too  soapy,  and  at  night 
with  an  alkaline  mouth  wash. 

7.  All  persons,  growing  children  or  adults,  should  have  all  the  tartar 
that  may  become  deposited  cleaned  from  their  teeth  once  in  three  months, 
and  examinations  of  the  teeth  once  in  six  months  will  disclose  cavities 
before  they  have  become  large  ones. 

8.  If  the  teeth  tend  to  degenerate  and  cavities  form  quickly,  the 
trouble  is  generally  with  the  nutrition,  and  the  person  is  often  deficient 
on  bone- forming  salts.  Such  patients  should  receive  lime  salts,  phos- 
phates, glycerophosphates,  and  iron. 

There  is  such  a  large  choice  of  official  preparations  to  meet  this  need 
that  there  is  no  necessity  for  prescribing  proprietary  preparations.  The 
number  of  preparations  of  the  United  States  Pharmacopeia  and  National 
Formulary  may  be  enumerated  as : — 

Calcii  hypophosphis,  dose  0.50  gram  (/i^  grains). 

Syrupus  hyix)phosphitum,  dose  1  to  2  teaspoonfuls: — 

This  contains  calcium  hypophosphite,  potassium  hypophosphite, 
sodium  hypophosphite,  dilute  hypophosphorous  acid,  sugar,  tincture  of 
fresh  lemon-peel,  and  water. 

Syrupus  hypophosphitum  compositus,  dose  1  to  2  teaspoonfuls: — 

This  contains  calcium  hypophosphite,  potassium  hypophosphite, 
sodium  hypophosphite,  ferric  hypophosphite,  manganese  hypophosphite, 
quinine,  strychnine,  sodium  citrate,  dilute  hypophosphorous  acid,  sugar, 
and  water. 

Elixir  calcii  hypophosphitis  (N.  F.). 
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Liquor  hypophosphitum  (N.  F.). 

Liquor  hypophosphitum  compositus  (N.  F.). 

Syrupus  calcii  hypophosphitis  (N.  F.). 

Syrupus  calcii  et  sodii  hypophosphitum  (N.  F.). 

Syrupus  phosphatum  compositus  (N.  F.). 

Elixir  glycerophosphatum  (N.  F.). 

Elixir  hypophosphitum  (N.  F.). 

The  noting  of  the  breath  is  a  clinical  observance  of  no  mean 
importance.  It  must  not  be  considered  an  inelegant  or  dangerous 
procedure  on  the  part  of  physicians  to  be  deliberate  in  this  way.  In 
this  connection,  I  personally  feel  that  we  may  learn  much  from  the 
older  clinicians  who,  in  their  work,  depended  more  upon  impressions 
gained  by  the  five  senses  than  we  do  to-day  with  the  more  modern 
methods  of  examination  at  our  command.  Among  the  observations  I 
have  made  are,  that  a  sweetish  breath  is  commonly  observed  in  dia- 
betes mellitus  and  occasionally  in  chlorosis,  and  that  in  the  first  men- 
tioned disease  when  an  acid  intoxication  exists  this  quality  of  the  breath  is 
most  marked  (fruity).  In  septicemia  a  somewhat  similar  odor  exists, 
which  may  be  described  as  less  pronounced  (in  many  cases,  however, 
no  change  from  the  normal  can  be  noted).  A  urinous  odor  is  found  in 
uremia,  and  the  oflFensive  odor  following  the  abuse  of  alcoholic  drinks 
is  well  known. 

An  offensive  breath  is  observed  in  some  cases  of  constipation 
where  there  is  much  fermentation  and  putrefaction  in  the  gut,  in  divertic- 
ulum or  other  retention  conditions  of  the  esophagus,  in  some  cases 
of  gastric  atony  when  stagnation  with  sulphurated  hydrogen  produc- 
tion is  present,  in  cystitis  with  ammoniacal  decomposition  of  the 
urine,  with  plugs  in  the  crypts  of  the  tonsils,  in  carcinoma  of  the 
tonsils,  pharynx,  and  larynx,  and  in  the  serious  lung  conditions,  namely, 
phthisis  with  cavities,  pulmonary  abscess,  and  gangrene.  Lastly,  may  be 
mentioned  the  ulcerative  and  inflammatory  conditions  about  the  mouth, 
and  neglect  of  dental  conditions  and  hygiene  of  the  oral  cavity. 

The  important  point  in  the  treatment  of  oflFensive  breath  is  to 
determine  and  remove  the  cause.  There  are,  however,  many  instances 
of  persistent  oflFensive  breath  for  which  a  definite  cause  cannot  be 
assigned.  In  these  unfortunate  individuals  (most  of  whom  in  my 
experience  have  been  women)  I  believe  the  condition  is  intestinal  in 
origin,  and  the  foul  breath  is  due  to  a  resorption  of  aromatic  substances 
from  the  bowel  and  their  elimination  from  the  bloofl  in  the  expired  air. 
I  have  noted  on  a  number  of  occasions  that  when  there  was  a  congestive 
or  catarrhal  inflammatory  process  in  the  gut  a  foul  breath  was  often 
present.     For  instance,  in  women  who  are  about  to  or  who  are  men- 
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found  as  ati  accompaniment  to  the  infectious   diseases  (scarlet  few; 
influenza,  measles,  variola),  in  digestive  disorders  and  depressed stusj 
of  the  general  system,  and  after  the  use  of  certain  drugs  (i 
iodides,  lead,  arsenic,  etc.).    The  local  conditions  in  which  it  is  seen; 
those  caused  by  the  taking  of  irritating  foods,  drinks,  and  me(iicines>i 
tobacco  users,  in  abnormal  dental  conditions,  and  in  those  whodoooll 
hygienic  care  of  the  mouth.    The  removal  of  the  cause,  the 
cleansing  of  the  mouth  after  meals,  and  the  use  of  an  antiseptic 
wash  or  rinsing  the  mouth  with  a  weak  solution  of  glyceritc  of 
acid  (1  teaspoonful  to  ^^  a  glass  of  warm  water)  usually  correct 
condition  in  a  short  time. 

Aphthous  stomatitis  is  more  particularly  met  with  in  chi 
during  the  period  of  first  dentition.     Usually  in  only  small  areas 
involvement  the  condition  is  seen  in  adults  for  about  the  same  re 
as  are  mentioned  in  the  catarrhal  form.     Most  of  the  laity  believe 
the  condition  is  due  to  some  digestive  disorder,  and  in  this  I  also 
cur.     My  reasons  for  this  are  that  as  yet  no  specific  organisms 
been  found  in  the  cream-white  adherent  or  more  or  less  d( 
plates  of  mucous  membrane  and  small,  round,  discrete  ulcers,  and 
purging  the  patient  and  correcting  an  intestinal  disorder  are  as 
sary  in  the  treatment  of  marked  cases  to  cure  the  conditions  as  arei 
local    treatments.     The    ulcers    are    usually    small    with  a  sl^ 
elevated  red  border  and  are  found  in  the  inner  and  lower  surfaced 
the  lips,  in  the  labiogingival  pouch,  the  under  surface  or  at  the  tip* 
margins  of  the  tongue,  and  are  usually  exquisitely  painful  for 
small  size.     Salivation  from  mouth  irritation  is  generally  present, 
tongue  is  coated,  the  breath  is  offensive,  and  a  slight  degree  o»  ^l 
may  be   present.     The   treatment   consists   of   drying,   cocainizi^ 'tI 
thoroughly  touching  the  spots  with  a  stick  of  solid  silver  nitratC'    I 
the  correction  of  such  general  or  digestive  disturbance  as  may  beP^^t! 
for  the  latter  a  dose  of  castor  oil  followed  by  tablespoonful  ^^^^\j^\ 
rhubarb  and  soda  mixture  after  meals  are  valuable;    often  the  6*^^ 
tonics  are  also  of  service.  ^ 

Ulcerative  stomatitis  (putrid  sore  mouth)   is  the  term  gi^'^^i 
those   conditions    in    which   the   general    state   of    the    mouth  is    . 
severe  than  in  the  above  in  that  the  ulceration  is  a  more  proi^ 
feature.     The    ulceration,    however,    is    more   on    the    confluent  ^ 
and  usually  begins  in  the  gums  at  the  dental  margins.     The  ^ 
extent  of  gums  becomes  involved,  swells,  bleeds  easily,  ulcerates^ 
becomes  necrotic.    The  ulceration  may  eventually  extend  to  the  lip^ 
buccal  surface  of  the  cheeks.     Salivation  is  profuse,  and  the  hf^ 
most  offensive.     Mastication  is  painful,  the  sense  of  taste  is  impa^ 
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there  may  be  fever,  and  from  interference  with  the  taking  of  food, 
some  emaciation.  The  condition  lasts  for  from  a  few  days  to  several 
weeks,  is  not  fatal  in  nature,  and  responds  well  to  treatment.  Etio- 
logically  speaking,  no  specific  cause  has  been  ascribed  for  the  condi- 
tion. My  belief  is  that  a  general  cause,  such  as  scurvy  and  other 
blood  dyscrasias,  salivation  from  mercury  (ulcers  here  are  usually  on 
the  buccal  side  of  the  cheeks  opposite  the  molars),  pneumonia,  chronic 
nephritis,  hepatic  cirrhosis,  etc.,  render  the  mucosa  and  tissues  of  the 
mouth  liable  to  marked  local  infections  from  the  mouth  bacteria.  The 
fusiform  bacillus  of  Vincent  (anaerobic)  and  the  spirochetes  are  most 
often  associated  with  the  condition.  The  treatment  consists  of  the 
use  of  the  strong  antiseptic  washes  (hydrogen  peroxide,  weak  phenol 
solutions)  and  the  topical  use  of  a  silver  nitrate  solution  or  tincture  of 
iodine.  The  general  condition  of  the  body  should  receive  proper  atten- 
tion, and  sucli  cases  as  develop  in  hospitals  or  institutions  (usually  chil- 
dren in  an  asylum)  require  better  hygienic  conditions.  In  the  case  of 
mercurial  stomatitis  the  administration  of  the  drug  sh(mld  be  stopped, 
tonics  given  for  the  time  being,  and  a  mouth-wash  prescribed. 

Gangrenous  stomatitis  (noma,  cancrum  oris),  while  formerly  quite 
common,  is  rarely  met  with  to-day.  It  is  most  often  seen  in  children 
following  the  infectious,  contagious  and  communicable  diseases,  and 
is  most  probably  due,  like  the  above,  to  a  combination  of  reduced 
general  health  and  mouth  infection.  The  process  is  usually  located  in 
the  cheek  or  lip,  and  manifests  its  presence  by  the  integument  over 
the  area  becoming  swollen,  glazed,  colorless,  and  hyperesthetic.  Fol- 
lowing this  an  ulcer  appears  on  the  mucous  surface  which  rapidly 
becomes  gangrenous  and  advances  outward  to  the  integument.  In 
severe  cases  the  tongue  and  palate  may  become  affected.  The  odor 
is  most  fetid,  and  the  submaxillary  lymph-glands  are  usually  enlarged 
from  toxic  absorption.  The  treatment  is  essentially  surgical  and  anti- 
septic, to  which  stimulation,  forced  feeding,  abundance  of  fresh  air,  and 
tonics  are  added.  Generally  the  younger  the  child  and  the  more  exten- 
sive the  involvement,  the  more  fatal  is  the  issue,  most  of  the  cases  dying 
from  exhaustion,  emaciation  or  end  infections. 

A  smooth  atrophy  affecting  mostly  the  base  of  the  tongue  may  be 
seen  in  tuberculous  cases  and  in  association  with  general  wasting  states, 
but  its  greatest  clinical  significance  is  in  connection  with  syphilis.  The 
atrophy  usually  extends  from  the  circumvallatc  papillae  to  the  tongue  at 
the  base,  the  oral  part  of  the  tongue  not  being  much  affected. 

Among  the  other  conditions  of  the  mouth  are  thirst,  herpes 
buccalis,  glossitis,  Riggs's  disease,  gonorrheal  stomatitis,  tuberculosis, 
carcinoma,   actinomycosia,   cysts,   lupus   erythematosus,   urticaria,    syph- 


44(5  THE  CLINIC 

ilis,  the  mouth  lesions  of  lichen  planus,  pemphigus,  eczema  sebor- 
rh<jeicuin,  erysipelas,  and  scleroderma.  The  oidium  albicans,  the 
etiological  organism  in  thrush,  is  easily  observed  by  examining  a 
bit  of  the  infected  membrane  microscopically,  when  the  two  forms  of 
the  organism  will  be  seen  as  small,  yeast-like  bodies  (spores)  and  long^ 
branching,  band-like  formations  which  present  distinct  segments 
(^fungus) ;  drying,  fixing  and  staining  of  the  specimen  are  not  required. 
In  herpes  the  vesicles  are  usually  on  the  outer  surface  of  the  gums  and 
on  the  dorsum  of  or  under  the  tongue.  In  searching  for  the  specific 
organisms  of  the  other  infectious  conditions  it  is  advisable  in  cases  of 
lupus  to  search  for  the  tubercle  bacillus  in  superficial  or  deep  scrapings 
of  the  ulcers ;  and  in  actinomycosis  in  the  contents  of  the  typical  kernels, 
which  must  be  opened  for  the  purpose.  In  \'incent's  angina,  smears 
from  the  exudate  ulried,  fixed,  and  stained  with  c^rbol  fuchsin  1  to  20, 
F-()ffler's  blue  and  gentian-aniline  water)  show  these  as  spirilla  usually 
presenting  3  or  4  convolutions  (in  fresh  wet-stained  specimens  they  are 
actively  motile )  and  a  fusiform,  non-motile  bacillus.  The  same  organisms 
niav  lie  found  in  normal  individuals  and  other  mouth  conditions  than 
X'incent's  angina,  but  not  in  large  numbers.  A  more  extended  descrip- 
tion of  the  common  bacteria  of  the  mouth  is  found  in  Chapter  II. 

DISEASES  OF  THE  SALIVARY  GLANDS. 

Glucose  in  the  saliva  is  found  present  in  about  one-half  of  the 
cases  of  diabetes  mellitus,  and  in  grave  forms  of  nephritis  and  uremia 
urea  in  increased  amounts  is  even  more  commonly  found.  What 
concerns  us  particularly  here  are  the  distinct  conditions  pertaining 
to  the  salivary  glands  and  their  secretions,  as  these  have  a  direct  bear- 
ing on  digestive  disorders. 

Conditions  of  hyperptyalism  are  by  far  more  often  diagnosed  than 
hypoptyalism  or  even  aptyalism.  The  reason  for  this  is  that  in  the 
tirst-mentioned  condition  the  patient  usually  draws  attention  to  the  excess 
'Accretion,  while  with  diminished  or  absent  secretion  direct  examination 
is  usually  required  to  reveal  the  trouble.  Among  the  conditions  in  which 
an  increased  secretion  of  saliva  is  noted  are  the  inflanmiatory  mouth  dis- 
orders, already  described,  and  dentition ;  as  a  reflex  in  excessive  gas- 
tric juice  secretions  ( hyperchlorhydria,  gastric  ulcer')  ;  trigeminal  neuralgia 
and  pregnancy;  from  direct  stimulation,  such  as  in  hysterical  and  neurotic 
salivation;  and  from  drugs,  such  as  mercury  and  pilocarpine. 

While  not  a  convert  to  the  latest  fad  for  the  cure  or  prevention 
of  digestive  disorders  (the  so-called  Fletcherism),  I  wish,  however,  to 
state  that  enough  attention  to  the  subject  of  thorough  insalivation  of 
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foods  and  tests  for  the  amylolytio  power  of  saliva  has  not  been  paid  by 
medical  practitioners  in  the  care  of  digestive  disorders.  Considering 
the  subject  from  the  standpoint  of  digestion,  gastric  distress  can 
ensue  from  what  may  be  termed  a  relative  hypoptyalism — that  is,  where 
the  salivary  secretions  are  normal,  but  from  hasty  eating  only  small 
amounts  of  the  secretion  reach  the  stomach,  and  thus  only  a  slight 
conversion  of  the  starches  takes  place  in  the  fundic  and  axis  areas  of 
the  food  in  the  stomach.  The  starches  make  up  a  large  bulk  of  our 
foods,  and  unless  enough  conversion  takes  place  before  saturation  with 
the  liydrochloric-enzymotic  secretion  (which  inhibits  its  digestion)  bona 
fide  fermentative  states,  with  excess  gas  formation,  are  liable  to  occur. 
If  this  becomes  a  long-standing  habit,  the  salivar}'  glands  (from  lack  of 
function)  to  a  great  extent  lose  their  secreting  power,  and  for  this  reason 
the  subject  and  the  digestive  power  tests  of  the  saliva  are  important. 

Rather  commonly  in  neurasthenia,  psychasthenia  and  other  gen- 
eral neurotic  disturbances  of  the  functional  forms,  a  hypoptyalism 
exists.  In  fright,  suspense,  worry,  grief  and  anxiety,  the  salivary 
secretion  may  also  run  low,  with  or  without  a  corresponding  change  in 
the  hydrochloric  acid  secretion  of  the  stomach.  The  therapeutic 
indication  is  logical  here,  namely,  measures  for  the  correction  of  the 
nervous  disorder,  more  thorough  chewing  of  the  foods,  the  taking  of 
less  fluids  with  the  meals,  possibly  the  partaking  of  less  starches,  and 
the  use,  for  a  short  time  after  meals,  of  chewing  gum.  Care  must  be 
taken  when  advising  the  employment  of  the  latter  that  a  prescribed  limit 
of  time  for  its  use  be  given,  because  patients  are  liable  to  become  habit- 
uated to  its  use,  and  chewing  it  between  meals,  with  the  swallowing  of 
much  saliva  into  the  empty  organ,  often  causes  a  degree  of  anorexia  and 
general  gastric  distress.  Diminished  salivary  secretion  occurs  in  connec- 
tion with  the  infections  or  continued  fevers  (pneumonia,  typhoid) 
which  deprive  the  body  of  its  fluids,  and  likewise  in  diarrhea,  pyuria, 
and  tapping  of  dropsical  accumulations.  Hypoptyalism  is  not  uncom- 
mon in  arteriosclerosis,  and  an  aptyalism  is  to  be  expected  in  those 
rare  cases  of  atrophy  of  the  salivary  glands.  Under  the  name  of 
xerostomia  (dry  mouth)  Hutchinson  has  drawn  attention  to  a  dis- 
tressing continued  dryness  due  to  suppression  of  the  salivary  secretion, 
which  condition  most  probably  is  part  of  a  neurotic  disturbance.  These 
cases  usually  resist  treatment,  yet  often  recover  in  the  course  of 
time;  but  when  true  atrophy  of  the  salivary  glands  has  taken  place  it 
may  go  on  to  a  fatal  issue.  A  case  of  this  kind  I  had  under  observa- 
tion some  years  ago,  in  a  man  41  years  of  age,  who  finally  recovered  on 
large  doses  of  strychnine,  continued  for  more  than  two  months  w^ith  daily 
hot  baths  and  Hving  during  that  period  in  a  nearby  health  resort. 
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True  atrophy  of  the  salivary  glands  is  a  rare  occurrence.  More  or 
less  senile  atrophy  occurs  in  advancing  age,  but  there  is  an  atrophy  ot 
obscure  origin  which  may  affect  any  one  or  all  of  the  salivary  glands 
in  middle  age.  The  condition  is  observed  by  an  unnatural  smoothness 
of  the  floor  of  the  mouth,  a  hollowing  and  wrinkling  of  the  integumen: 
over  the  site  of  the  parotid  glands,  and  the  complaint  of  exce!5iivcly 
dry  mouth.  On  the  other  hand,  a  symmetrical  enlargement  ot  the 
lachrymal  and  salivary  glands  (Mikulicz's  disease)  may  exist  with  link 
or  no  effect  on  their  secretions.  The  condition  is  probably  not  a 
clinical  entity,  but  one  due  to  a  lymphoid  hyperplasia  from  causes  <f i 
general  toxic,  infectious  (tuberculosis),  or  blood  dyscrasia  nature  (leukr 
mia,  pseudoleukemia,  atypical  lymphomatosis  of  a  sarcomatous  naturei. 
For  the  treatment  of  this  condition  the  use  of  the  X-ravs  has  bea 
advised  (Pfeilfer). 

Zagari  described  a  case  of  functional  disturbance  of  the  saiivarr 
glands.  The  patient  was  a  woman,  aged  50  years,  who  suffered 
from  an  increasing  dryness  of  the  mouth  until  the  secretion  of  salin 
entirely  ceased.  The  immediate  results  were,  of  course,  mani- 
fest in  the  processes  of  mastication,  deglutition,  and  articulaikA 
After  six  or  seven  months  the  sense  of  taste  completely  disappearrt 
in  the  anterior  one-third  of  the  tongue  on  both  sides.  In  spite  of  this, 
the  patient  felt  strong,  had  a  good  appetite,  and  digested  her  fooij 
normally.  Emaciation  began  to  take  place  slowly,  however,  in  spit 
of  plentiful  feeding  and  the  administration  of  cod-liver  oil.  Oil 
account  of  a  suspicion  of  syphilis,  a  specific  treatment  was  tried,  br 
without  result.  Death  followed  from  marasmus  after  two  years  and 
four  months.  The  author  concludes,  after  clinical  observations  and 
experiments  on  animals,  that  there  is  a  nucleus  salivaris  or  nucleu? 
gustationis  in  the  upper  part  of  the  medulla.  A  lesion  of  this  center, 
of  a  syphilitic  or  parasyphilitic  nature  in  this  case,  affected  the  neuron, 
which,  through  the  chorda  tympani,  acted  on  the  salivary  glands. 
The  results  were  lack  of  salivary  secretion  because  of  atrophy  of  ali 
the  salivary  glands, — parotid,  maxillary,  and  sublingual, — and  loss  of  tiw 
sense  of  taste  in  the  anterior  third  of  the  tongue  on  each  side.  The  in- 
creasing emaciation  and  marasmus  were  caused  by  lack  of  the  internal 
secretion  of  the  salivary  glands.  That  such  a  lack  of  internal  glandular 
secretion  can  cause  severe  cachexia  and  degenerations  is  well  known. 

Among  the  other  conditions  that  affect  the  salivary  glands  are 
acute  parotitis  of  an  unknown  nature,  infections  (mumps),  and  the 
secondary  forms  from  measles,  scarlet  fever,  pneumonia,  pyelitis,  and 
abdominal  operations;  chronic  parotitis  due  to  retention  of  the  secre- 
tion from  stenosis  of  the  duct  or  caused  by  ascending  mouth  infection 
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Diverticulum  of  the  esophagus.  The  anomaly  was  on  the  left  and 
about  one -third  the  way  down  th<  esophagus.  Its  diameter  readily 
admitted  the  tip  of  the  index  linger,  and  extended  downward  about  one 
inch  outside  of  the  gullet.  The  patient  had  no  knowledge  of  its  presence 
(it  had  never  given  him  any  symptoms  of  its  existence  during  life)  and 
it  was  disclosed  at  post  mortem. 
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or  the  formation  in  the  duct  or  gland  of  salivary  calculi;  tuberculosis, 
which  is  a  very  rare  disease  of  this  gland  (the  parotid  and  pancreas  are 
peculiarly  immune  to  tubercular  infections),  and  never  a  primary  affec- 
tion in  the  parotid;  syphilis,  which  also  is  very  rare  and  usually  of  the 
tertiary  form;  salivary  calculi  in  Wharton's  duct,  which  may  obstruct 
the  tube,  causing  retention  of  secretions,  swelling,  and  pain,  and  which 
stones  can  usually  be  felt  on  buccal  palpation ;  the  tumors, — endotheliomas, 
sarcomas,  "mixed  tumors,'*  and  the  benign  growths  (ranula  and  epulis)  ; 
and  last,  Ludwig's  angina,  which  is  more  of  a  septic  cellulitis  affecting  the 
floor  of  the  mouth  in  the  submaxillary  region  and  when  extending  into 
the  thi;oat  and  larynx  is  fatal  in  about  one-half  of  the  cases.  Of  these, 
the  acute  inflammations  usually  care  for  themselves  and  for  which  the 
regular  medical  measures  suffice;  in  chronic  inflammation  effort 
should  be  made  when  no  stones  are  felt  to  dilate  the  duct  from  the 
mouth  side  with  small,  soft-elastic  bougies.  When  stones  are  felt  the 
treatment  is  surgical.  The  tumors  are  surgical  affections  requiring 
extirpation.  In  Ludwig*s  angina  a  free  incision  over  the  submaxillary 
gland,  and  parallel  with  the  ramus  of  the  bone,  should  be  made  in  an 
effort  to  stay  the  advance  of  inflammation  into  the  throat. 

DISEASES  OF  THE  ESOPHAGUS. 

Congenital  Malformations. — Malformations  of  the  gullet  are;  not 
very  common.  Instances  have  been  reported  of  congenital  stenoses 
existing  at  various  points  from  the  pharynx  to  the  cardia,  an  opening 
of  the  upper  or  lower  end  of  the  esophagus  into  the  air  passages,  and 
an  instance  of  two  gullets  existing  side  by  side.  These  are  of  embryonic 
origin,  arising  from  the  fact  that  the  pharynx  and  esophagus  have  a 
common  origin  and  that  adventitious  formation  may  occur. 

ESOPHAGEAL  DIVERTICULA. 

The  malformations  of  the  gullet  often  met  with  are  diverticula, 
which  consist  of  pouches  in  the  wall  that  connect  with  the  lumen  of  the 
viscus.  There  is  still  some  question  as  to  whether  these  are  congenital  in 
origin,  due  to  defective  fusion  of  the  muscle  coats  of  the  two  sides  at  the 
median  line  posteriorly,  and  when  lateral  from  lack  of  obliteration  of  the 
branchial  clefts,  or  whether  they  develop  during  Hfe  from  internal  pres- 
sure—"pressure  diverticula,"  or  "traction  diverticula"  when  the  force  is 
exerted  from  without.  Pressure  diverticula,  which  make  up  the  great 
majority  of  cases  seen,  are  usually  found  in  the  posterior  wall,  high  in 
the  gullet.  They  are  caused  by  the  separation  or  rupturing  of  the 
muscular  fibers,  at  which  site  a  bolus  of  food  causes  a  hernial  sac  to  form. 

29 
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The  sac  usually  consists  of  thickened  mucous  membrane,  submucosa,  and 
fibrous  tissue,  although  a   few  muscle  fasciculi  may  be  present  in  the 
wall.     They   may   be   single   or   multiple,   small   or    large   in  size,  and 
pedunculated  with  a  slit  opening  or  globular  with  a  wide  opening.   Ther 
are  more  often  found  in  the  male  in  middle  or  advanced  life,  and  are 
liable  to  escape  clinical  recognition  and  their  presence  first  be  noted  at 
autopsy,  although  when  situated  in  the  thorax,  and   large  in  size  and 
under  conditions  of  high  intra-esophageal  pressure,  the  sac  may  rupture, 
with  serious  results,  such  as  aspiration  pneumonia,   phlegmon  sec- 
ondary to  perforation,  and  perforation  into  the  air  passages. 

In  the  traction  form,  a  funnel-shaped  diverticulum  is  usually  found 
anteriorly  on  a  level  with  the  tracheal  bifurcation.  These  often  s«m 
to  be  due  to  involvement  from  the  large  lymph-gland  at  that  site  and 
which  commonly  is  infected  with  tuberculosis,  causing  periglandular 
inflammation. 

Symptoms. — The  great  majority  of  both  pressure  and  traction 
diverticula,  being  small  in  size,  give  no  symptoms  and  are  not  diag- 
nosed during  life.  If  the  sac  be  large  enough  to  hold  fluid  or  food 
material,  its  decomposition  takes  place,  local  irritation  is  produced 
with  sternal  burning  and  pain,  a  constant  feeling  of  a  foreign  body  in 
the  throat,  vomiting  of  the  contents  of  the  sac,  difficulty  in  swallowing 
from  pressure  of  the  sac  on  the  gullet,  and  disturbance  in  free  respiration 
from  pressure  on  the  surrounding  tissues  without  the  canal.  When 
retention  of  food  exists,  a  foul  breath  may  be  noted,  and  an 'esophagitrj 
may  develop,  which  might  result  in  ulceration  and  perforation.  In  ite 
latter  instance,  a  peri-esophageal  abscess  may  develop  and  the  pus  may 
empty  into  the  gullet  with  recovery,  or  into  the  thoracic  cavity,  causing 
empyema  and  gangrene  of  the  lung.  A  tube  and  bougie  usually  pass  a 
small  diverticulum,  and  also  a  large  one  when  the  opening  is  small  and 
the  sac  is  more  or  less  collapsed.  When  the  opening  and  the  sac  are 
large  and  distended  with  contents  a  tube  may  be  diverted  into  it,  its 
further  downward  progress  be  stopped,  and  the  contents  of  the  sac 
aspirated.  The  arresting  of  the  tube  in  the  course  before  its  tip  has 
reachefl  the  stomach  cavity  and  the  aspiration  from  the  sac  of  decom- 
posed fluid  or  food  without  stomach  secretion  in  it  are  the  distinctive 
points  in  the  diagnosing  of  the  condition.  If  the  sac  is  in  the  lower 
pharynx  or  upper  gullet  the  finger  may  be  used  to  palpate  it;  if  lower 
down  a  bulging  may  be  noted  in  the  lateral  aspect  of  the  root  of  the 
neck.  A  succussion  splash  may  be  produced.  This  is  best  sought  for 
at  a  time  when  tlie  sac  is  most  likely  to  be  empty,  i.e.,  the  early  morning. 
To  obtain  it,  the  i)aticnt  drinks  as  much  water  as  he  conveniently  can. 
after  which  the  examiner's  ear  is  placed  close  to  the  patient's  neck  or  the 
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bell  of  a  stethoscope  placed  at  the  root  of  the  neck  on  the  left  side  and 
the  patient's  larynx  is  grasped  by  the  hand  and  the  neck  vigorously 
shaken,  the  patient  holding  his  breath  and  not  swallowing  during  the 
examination.  In  some  cases  one  can  readily  hear  the  splash  of  the  fluid 
in  the  sac.  The  dry  creak  or  rattle  heard  and  felt  while  shaking  the 
larynx  of  thin  and  aged  people  must  be  differentiated  from  the  splash — 
this,  however,  being  a  simple  matter.  Even  when  the  sac  is  large  and 
freely  movable  on  the  esophagus,  should  it  be  filled  with  the  water  or  not 
contain  enough,  the  splash  may  not  be  present.  An  esophagoscope  or 
gastroscope  and  the  X-ray  and  bismuth  method  of  diagnosing  may  be 
used  for  those  lower  down.  Rather  than  use  a  stomach  tube  the  second 
time  in  a  suspicious  case  (because  one  is  liable  to  rupture  the  sac,  which 
occurs  easily),  these  latter  measures  should  be  employed. 

Treatment. — Small  diverticula  which  cause  no  trouble  might  best  be 
left  untreated.  When  they  are  large  enough  to  cause  symptoms,  both 
subjective  and  objective,  they  are  operable  cases.  In  bad  cases  feed- 
ing through  a  tube  may  be  practised  for  a  while  to  build  up  the 
patient's  strength  to  withstand  the  operation,  which  in  each  instance 
is  liable  to  be  a  severe  one.  Rectal  feedings  may  also  be  employed. 
If  feeding  in  the  usual  way  is  allowed,  the  foods  should  be  semisolid 
in  nature  and  only  a  small  quantity  swallowed  at  any  one  time.  Regular 
washing  of  the  esophagus  with  water  assists  in  preventing  the  decom- 
position of  food  and  thus  maintains  the  health  and  tone  of  the  viscus. 

ACUTE  ESOPHAGITIS. 

Primary  inflammations  of  the  esophagus  no  doubt  are  of  much 
more  frequent  occurrence  than  are  diagnosed.  They  can  occur  from  me- 
chanical, thermal,  or  chemical  irritation  of  swallowed  substances,  of 
which  too  hot  liquids  make  up  the  largest  bulk  of  the  cases.  The 
esophagus  may  be  secondarily  affected  with  acute  inflammation  in 
inflammatory  disease  of  the  mediastinal  tissues,  from  extension  of 
inflammation  from  the  pharynx  (rare),  as  an  accompaniment  to  the 
various  acute  diseases,  such  as  diphtheria,  scarlatina,  variola,  measles, 
typhoid,  pyemia,  pneumonia,  thrush,  and  in  cancer  of  or  near  the  tube. 

According  to  the  severity  of  the  process,  the  degrees  catarrhal, 
follicular,  ulcerative,  phlegmonous,  and  necrotic  inflammations  are 
recognized.  In  the  ordinary  catarrhal  form  the  mucous  membrane  is 
reddened  from  congestion  of  the  mucosa  and  submucosa,  a  slight  des- 
quamation may  be  seen,  and  there  is  usually  an  excess  of  secretion.  The 
follicular  variety,  in  my  opinion,  should  be  considered  as  a  distinctive  type 
of  disease  in  which  an  inflammation  of  the  lymphoid  and  mucous  glands 
takes  place.     The  glands  involved  in  the  mucoid  degeneration   are 
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usually  the  mucous  ones  in  the  upper  part  of  the  tube,  a  condiika 
which  may  result  in  retention  cysts,  or  when  infection  and  strangula- 
tion of  the  circulation  by  surrounding  inflammation  take  place,  ukm 
and  perhaps  abscesses  may  then  ensue. 

After  the  drinking  of  lye  solution  or  other  corrosive  poisons  lar|t 
pieces  of  the  mucosa  may  be  shed  and  brought  up  in  the  vomitni 
When  the  action  of  the  poison  is  slight,  roughened  areas  of  merabraue 
may  be  seen,  and  when  severe  a  deep  slough  may  take  place,  leaving  i 
hemorrhagic  and  inflamed  base.  In  these  instances,  if  death  does  not 
occur  from  shock  or  the  chemical  action  of  the  poison,  rather  extensive 
esophageal  suppuration  and  ulceration  often  occur,  the  healing  of 
which  is  attended  with  the  highest  degree  of  stricture.  Ulcers  of 
typhoid  fever  are  occasionally  found  in  the  gullet,  and  in  variola  dis- 
crete, small-sized,  suppurative  areas  may  be  encountered. 

Symptoms. — In  cases  due  to  poisons  the  inspection  of  the  mouth 
and  pharynx  generally  makes  the  diagnosis  clear.  There  is  usually  severe 
pain  in  the  course  of  the  gullet,  with  substernal  distress,  made  definitclr 
worse  upon  swallowing.  Dysphagia  and  expectoration  of  mucus  are 
present  and  also  extreme  thirst.  In  other  cases,  even  severe  ones,  the 
pain  may  be  dull,  or  even  not  present  at  all.  The  main  symptom  in 
esophagi tis  is  the  increase  or  the  incidence  of  pain  in  the  swallowing  oi 
hard,  dry  foods  or  very  hot  or  very  cold  fluids.  The  passing  of  tubes  or 
bougies  is  distressing  and  rather  dangerous  because  of  the  possibility  of 
perforation  or  infection.  Such  symptoms,  more  or  less  severe,  coming 
on  after  the  history  of  a  cause  for  the  production  of  an  inflammation 
or  during  the  course  of  an  infectious  disease,  are  always  suspicious  of 
an  esophagitis.  If  a  foreign  body  lodged  in  the  canal  causes  the 
inflammation,  regurgitation  of  food,  blood,  and  pus  may  occur.  If  the 
involvement  be  severe  and  low  in  the  gullet,  perforation  is  liable  to 
take  place,  with  escape  of  infected  fluid  into  the  trachea,  bronchus,  or 
the  chest  cavity. 

Treatment. — In  the  severe  forms  (poisonings),  the  antidotes  and 
emollient  drinks  are  indicated,  and  oHve  oil  containing  one  of  the 
insoluble  bismuth  salts  in  suspension  may  act  as  an  efficient  sedative 
to  the  inflammations  in  the  milder  cases.  The  dissolving  in  the 
mouth  of  small  bits  of  ice  may  be  tolerated  for  a  short  time,  and  ice 
bags  or  hot  applications  to  the  stomach,  back,  or  neck  may  be  applied. 
In  poison  cases,  rallier  than  run  the  risk  of  perforation  by  the  passing 
of  tubes  tlirough  the  gullet  for  the  i)urpose  of  gavage,  rectal  feedings 
should  be  employed  for  the  time  being,  and  in  severe  cases  a  gastrostomy 
may  be  required.  In  the  sli.G:ht  forms  but  little  treatment  is  necessar}',  and 
bland  fluid  or  semifluid  foods  should  be  employed  until  the  condition 
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corrects  itself,  which  is  usually  in  a  few  days.  About  0.03  gram  of 
cocaine  or  0.06  gram  of  eucaine  in  solution  may  be  used  to  relieve  the 
distress  and  induce  more  comfortable  swallowing.  The  main  indications 
are  physiological  rest  of  the  esophagus  and  sedative  measures.  For  the 
first  two  or  three  days  the  matter  of  feeding  is  not  important.  In  severe 
cases  a  hypodermic  dose  of  morphia  may  be  called  for  to  relieve  the 
distress  and  nervousness.  In  a  severe  poisoning  case  by  phenol  which 
eventually  died  of  nephritis,  and  in  which  the  esophageal  symptoms  werie 
intense  for  several  days,  I  used,  for  feeding,  the  tube  described  for  con- 
tinuous drainage  of  the  stomach,  and  which  was  passed  after  the  patient 
swallowed  some  olive  oil  to  lubricate  the  esophagus. 

CHRONIC  ESOPHAGITIS. 

This  type  of  esophagitis  is  most  commonly  seen  in  chronic 
alcoholics  and  as  a  result  of  repeated  congestions  brought  on  by  disease 
of  the  heart  or  lungs.  It  is  not  uncommon  to  find  more  or  less  superficial 
change  in  the  lower  part  of  the  gullet  in  cases  of  chronic  gastritis  or  with 
excess  of  gastric  secretions;  this  is  particularly  so  when  vomiting  or 
regurgitation  of  food  has  been  a  long-standing  feature.  Recurring  acute 
inflammations  may  bring  on  the  chronic  change,  and  the  condition  is 
noted  as  a  secondary  change  in  esophageal  cancer,  ruptured  diverticula, 
and  dilatation  of  the  tube. 

Usually  the  condition  appears  as  grayish  streaks  of  degenerated 
epithelium  on  the  summits  of  the  longitudinal  folds,  with  an  increase  of 
mucus  in  the  tube.  Occasionally,  the  color  of  the  esophageal  mucous 
membrane  is  a  dusky  red  or  bluish,  and  the  membrane  may  have  a 
granular  appearance  resembling  that  of  a  chronic  granular  pharyngitis. 
Superficial  ulceration  or  rather  desquamation  in  localized  areas  is  often 
present,  but  must  be  searched  for  very  diligently. 

Symptoms. — These  being  very  indefinite  and  usually  masked  by 
those  of  disease  in  other  organs,  the  condition  can  only  be  suspected 
during  life,  and  the  diagnosis  is  usually  made  at  autopsy.  A  history 
of  a  cause  with  some  uneasiness  or  difficulty  in  swallowing  and  an  indis- 
tinct sternal  distress  long  persisting  after  the  taking  of  irritating  foods 
or  drink  mdke  up  the  diagnostic  points.  Should  distinct  ulceration  or 
stenosis  result,  the  symptoms  would  more  definitely  point  toward  them. 

Treatment. — The  main  indication  in  the  treatment  is  the  removal 
or  improvement  of  the  primary  cause.  Alcohol,  pungent  foods,  tobacco, 
and  hot  fluids  are  to  be  avoided,  and  the  taking  of  demulcent  drinks  and 
bland  foods  is  advisable.  In  persistent  cases  topical  applications  to  the 
esophageal  mucosa  may  be  employed.    Of  these,  1-per-cent.  solutions  of 
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tannin  or  silver  nitrate,  applied  (with  the  patient  prone)  by  means oti 
small-calibred,  long  stiff  catheter  at  short  distances   upward  from  tbt 
cardiac  orifice,  are  of  value.     Bismuth  suspended   in  olive  oil  may  k 
given  at  intervals  during  the  day,  and  the  rather   constant  use  of  tk 
well-known  red  gum  lozenges  helps  to  some  extent. 

ULCERS  OF  THE  ESOPHAGUS. 

More  or  less  ulceration  may  occur  with  any  of  the  conditions  raoi- 
tioned  previously,  but  those  forms  are  not  included  here.  There  ait 
instances  of  esophageal  ulcers  which  from  the  cause  that  enters  into  thdr 
production  are  classed  as  the  decubitus,  pressure,  uremic,  and  peptic 
ulcers.  The  decubitus  ulcers  are  found  in  emaciated  persons  who 
have  suffered  from  exhausting  disease  (cachectic  states,  typhoid  fever, 
and  cancerous  disease).  They  are  usually  shallow  and  situated  at  the 
beginning  of  the  gullet  at  a  level  with  the  cricoid  cartilage,  and  aK 
most  probably  due  to  attrition  of  the  apposed  walls  from  emaciatioi 
of  the  protecting  soft  tissues  and  resulting  pressure  of  the  esophag» 
between  the  cartilages  of  the  larynx  and  bodies  of  the  vertebra  wbci 
the  patient  is  in  the  recumbent  position.  Pressure  ulcers  are  those 
that  occur  from  the  pressure  of  encroaching  growths  situated  outside 
of  the  gullet,  causing  first  a  local  anemia  from  compression  and  then 
sloughing  of  the  dead  tissue.  Uremic  ulcers  occur  in  nephritis,  ifl 
which  condition  ulceration  in  the  colon  may  also  be  met  with;  the 
toxemia  or  possibly  thrombosis  noted  in  this  condition  seems  to  be  Ae 
most  plausible  cause  for  their  production.  As  a  rule,  the  above  types 
of  ulcers  give  no  definite  symptoms. 

Peptic  ulcers  are  the  more  common  of  the   four   forms  met  with, 
occurring  in  about  0.13  per  cent,  of  all  autopsies.     They  occur  at  anf 
age,  are  about  twice  as  common  in  the  male  as  in  the  female,  and  are 
usually  situated  in  the  lower  part  of  the  gullet  and  occur  under  con<fr 
tions  similar  to  those  in  which  gastric  and  duodenal  ulcers  are  found.  The 
fact  that  this  type  of  ulcer  is  also  encountered  in  the  stomach  and  the 
first  part  of  the  duodenum  (what  may  be  designated  as  the  area  limits 
of  the  gastric  juice)  causes  me  to  believe  that  the  gastric  juice  is  directk 
res{)onsible  for  its  production.     Therefore,  in  order  that  a '  peptic  ulcer 
be  formed  in  the  esoj^hagus  it  is  evidently  necessary  that  the  cardia  should 
be  patulous,  permitting  of  regurgitation  of  gastric  juice  into  the  esopha- 
gus, and  no  doubt  a  cardiospasm  (secondary  to  an  acute  esophagitis  froiB 
the  long-standing  irritation  produced  by  the  gastric  juice)   could  cause 
retention   of  tlie   stomach   contents   and   resulting  autodigestion  of  the 
devitalized  mucosa  at  that  point.     This  I  believe  is  confirmed  by  the 
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fact  that  in  actual  stenosis  of  the  gullet  or  pylorus,  or  upward  pressure 
of  large  abdominal  tumors  causing  kinking  of  the  esophagus,  this  dis- 
tinct type  of  esophageal  ulceration  is  liable  to  be  met  with.  Alcoholism, 
arterial  sclerosis,  and  trauma  are  also  predisposing  causes. 

The  simple  ulcer  of  the  esophagus  resembles  very  closely  both  in 
gross  and  microscopic  appearances  the  peptic  ulcer  of  the  stomach.  It 
usually  stops  short  at  the  cardia,  although  it  may  be  found  in  the  cardia 
and  in  the  cardia  area  of  the  stomach.  In  the  latter  instance  the  ulcer 
probably  began  in  the  stomach  and  extended  upward  by  continuity  into  the 
esophagus.  In  about  four-fifths  of  the  cases  they  are  single;  in  the 
rest,  multiple  and  very  often  are  present  with  additional  ulceration  in 
the  stomach  and  duodenum.  In  my  opinion,  they  are  as  much  a 
factor  in  the  production  of  cancer  of  the  cardia  and  gullet  as  is  the 
same  type  of  ulcer  in  the  stomach  and  pylorus.  About  15  per  cent,  of  the 
cases  perforate,  which  occurs  into  one  or  the  other  pleural  cavity  (usually 
the  right)  and  occasionally  into  both.  In  other  cases  the  aorta,  pericar- 
dium or  lesser  omental  cavity  may  be  entered,  or  the  process  be  confined 
to  the  periesophageal  tissues  and  a  pericarditis  or  pleurisy  occur  from 
carried  infection.  Healing  frequently  takes  place  with  the  production  of 
a  scar,  which,  if  small  in  size  and  superficial,  does  no  especial  harm,  but 
if  of  large  size,  deep  and  puckered,  is  liable  to  produce  stenosis. 

Symptoms. — In  a  large  proportion  of  cases  the  ulcer  was  not 
suspected  during  life,  being  entirely  latent  or  not  giving  rise  to  symp- 
toms characteristic  enough  for  a  diagnosis.  In  another  group  it 
remains  latent  up  to  the  time  of  perforation.  The  most  important 
symptom  of  an  open  ulcer  is  pain  in  the  region  of  the  ensiform 
cartilage  or  beneath  the  sternum,  radiating  to  the  back  between  the 
scapulae.  This  is  usually  made  worse  by  the  act  of  swallowing  or  imme- 
diately afterward;  in  that  way  it  is  earlier  in  its  appearance  than  gastric 
or  duodenal  ulcers.  Dysphagia,  probably  produced  by  spasm,  and  hem- 
orrhage are  present  in  about  one-half  of  the  cases.  The  site  of  the  bleed- 
ing may  be  learned  by  having  the  patient  swallow  about  two  feet  of  No. 
15  braided  surgeons'  silk  with  a  split  shot  fastened  to  the  end,  and  (after 
tying  the  outer  end  to  the  ear,  or  securing  it  with  a  strip  of  plaster  at  the 
angle  of  the  mouth)  leave  it  in  the  esophagus  for  several  hours;  after 
this  it  is^  withdrawn,  and  the  distance  down  from  the  mouth  to  the  blood 
deposit  will  give  the  distance  to  the  ulcer.  In  these  instances  the  presence 
of  blood  may  be  noted  in  the  stools.    As  a  rule,  vomiting  is  not  present. 

When  perforation  occurs  the  case  quickly  takes  on  a  fatal  aspect 
with  sudden,  intense,  thoracic  pain,  dyspnea  and  collapse,  and  the  phys- 
ical signs  of  pneumothorax  or  hydrothorax.  When  the  perforation 
is   low  and   emptying  below  the   diaphragm,   a    localized   peritonitis   in 
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the  lesser  peritoneal  cavity  can  occur,  with  the  gradual  onset  oi  p,\ 
dysphagia,  and  the  symptoms  common  to  perforating  gastric  nkc 

The  prognosis  in  the  average  case  is  always  most  uncertain,  li' 
that  of  perforation  and  severe  hemorrhage  grave.    The  healed  tiktr I i 
ver^*^  liable  to  develop  a  stenosis,  and  the  possibility  of  remote  mit! 
nant  disease  should  be  thought  of.     The  occurrence  of  an  esophapii 
ulceration   as   a   complication   of   grave   diseases   seriously  lessens  w 
chances  of  recovery. 

Treatment. — This  is  practically  that  indicated  in  a  severe  de|«i 
of  acute  esophagitis  and  gastric  ulcer  combined.  No  foods  shoddkl 
allowed  by  mouth  and  rectal  feedings  employed  for  the  time  b«i(.| 
In  hemorrhage  a  few  drops  of  adrenalin  chloride  solution  by  vbM 
(by  means  of  a  pipette)  may  be  of  service.  The  ergot  preparations «] 
of  no  value.  If  after  a  few  days  the  case  takes  on  a  favorable  asp«l»i 
it  should  be  treated  like  that  of  gastric  ulcer :  by  rest  in  bed,  a  ttJ 
proteid  diet  (Leube  cure),  with  bismuth,  belladonna,  and  the  extendi 
applications  of  cold  or  heat,  whichever  is  the  more  useful  in  affor6|l 
relief.  Instruments  should  not  be  employed,  the  danger  of  perforatioB, 
hemorrhage,  and  infection  by  their  use  being  too  great.  In  a  favonMt 
case  after  a  few  weeks  the  gentle  and  occasional  use  of  esophageal  bougia 
to  prevent  stenosis  would  be  indicated.  When  recurrent  hemorrhap' 
are  a  feature,  or  atresia  occurs,  a  gastrostomy  should  be  performed  i$ 
early  as  possible,  accompanied  by  the  string-cutting  operation,  and  after 
this  the  tube  kept  open  by  the  passing  of  dilating  instruments  (bougicsl 
from  the  mouth.  The  cases  of  perforation  are  fatal,  in  which  sur- 
gery, because  of  the  inaccessibility  of  the  gullet,  up  to  this  time  has 
been  of  little  help.  Should,  however,  the  symptoms  be  mostly  of  th« 
abdominal  order,  the  upper  abdomen  should  be  opened  as  early  aspoS' 
sible,  the  perforation  searched  for,  drainage  established,  and  the  open* 
tion  finished  with  a  gastrostomy. 

STRICTURE  OF  THE  ESOPHAGUS. 

These  may  be  divided  into  the  non-malignant  (cicatricial),  malif 
nant  (cancer),  and  the  spasms  (esophageal,  cardiospasm).  The  Ut- 
ter will  be  found  described  under  the  motor  neuroses.  The  congenital 
stricture,  usually  found  in  the  upper  part  of  the  gullet,  is  generally 
only  mucous  and  submucous  in  nature,  the  other  structures  being  norfli* 
in  make-up  and  size. 

The  fibrous  stenoses  take  their  origin  from  inflammation  ^ 
ulceration  in  which  the  loss  of  tissue  is  so  great  that  in  its  repair^ 
extent  of  scar-tissue  formation  c)ccurs,  the  stiffness  and  contraction  ot 
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which  permanently  narrow  the  lumen  of  the  canal.  The  cause  of  the 
majority  of  the  cases  seen  is  the  scar  tissue  resulting  from  ulceration 
due  to  the  corrosive  poisons ;  healed  typhoid,  the  tuberculosis  or  peptic 
ulcers;  and  gumma.  The  more  concentrated  the  corrosive  poison  (usu- 
ally a  lye  solution  taken  accidentally)  the  greater  is  the  danger  of  a 
quickly  developing  stenosis.  If  only  a  few  drops  have  been  swallowed, 
or  the  solution  was  not  a  concentrated  one,  or  a  mildly  caustic  or  irritating 
poison  had  been  taken,  there  may  be  very  little  dysphagia,  followed  by 
a  quick  recovery  with  an  apparently  patent  gullet;  but  finally  a  slow 
stenosis  of  greater  or  lesiser  degree  may  occur  months  later.  For  this 
reason  one  should  always  be  guarded  in  giving  a  good  prognosis  until 
at  least  several  months  have  elapsed  and  after  the  bougies  have  been 
passed.  The  sites  where  stricture  is  most  likely  to  occur  are  at  the 
natural  narrowings  where  the  corrosive  or  burning  material  is  delayed, 
i.e.,  at  the  level  of  cricoid,  the  tracheal  bifurcation  and  the  diaphragm. 
A  stenosis,  however,  can  take  place  at  any  other  point,  and  when  once 
established  a  moderate  degree  of  dilatation  is  usually  present  above  it. 

Symptoms. — In  the  average  case  the  first  indication  of  the  con- 
dition is  a  difficulty  in  swallowing  not  accompanied  with  any  actual 
pain.  This  is  noted  more  particularly  when  solid  food  had  been 
ingested,  and  later  on  with  the  semisolid,  and  finally,  in  severe  degrees  of 
stenosis,  with  the  fluids.  The  food  that  does  not  pass  through  is  regur- 
gitated after  a  variable  time ;  when  much  dilatation  is  present  above  the 
stricture,  this  is  usually  somewhat  delayed.  The  regurgitated  foods  are 
free  from  HCl  and  the  stomach  enzymes.  As  a  rule,  patients  soon  learn 
their  swallowing  capacity,  choose  such  foods  which  in  consistency  easily 
pass  the  stenosis,  and  take  all  kinds  of  food  very  slowly  and  in  small 
quantities  at  a  time.  When  the  food  remains  lodged  in  the  gullet,  a 
"sticking"  or  full  sensation  is  referred  to  the  top  of  the  sternum.  The 
second  swallowing  sound  is  commonly  delayed  beyond  ten  seconds,  and 
may  not  be  heard  for  nearly  a  minute ;  in  other  cases  again  so  little  fluid 
comes  through  the  cardia  that  it  trickles  down  the  side  walls  of  the 
stomach  and  the  sound  is  absent,  or  may  be  rather  indistinctly  con- 
tinued over  a  length  of  time.  The  swallowing  sign  of  Revidtzev  may 
be  present.  The  diagnosis  is  usually  confirmed  by  the  obstruction 
offered  to  the  passage  of  esophageal  bougies  (usually  supplied  with 
diflFerent  sizes  of  olives  and  six  in  number)  or  a  stomach-tube.  In 
the  use  of  the  bougies,  begin  with  the  third  olive  and  in  successive 
trials  proceed  to  the  smaller  or  larger  ones  until  the  largest  that  passes 
has  been  noted.  Since  there  is  danger  of  perforation,  only  a  slight 
degree  of  pressure  to  overcome  the  spasm  and  the  irregularities  that 
usually  coexist  should  be  exerted.     Sometimes  a  bougie  will  pass  one 
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stricture  only  to  meet  with  a  smaller  one  lower  down.  When  the  smalfea- 
sized  oHve  cannot  be  passed,  the  hollow  guide  bougie  passed  on  a  siring 
should  be  employed.  In  the  absence  of  treatment,  loss  of  weight  froa 
malnutrition  is  generally  observed,  and  this,  because  of  the  mental  anx«ty 
attendant  upon  the  dysphagia,  may  be  seen  in  strictures  even  of  a  large 
caliber.  In  severe  degrees  of  stricture  an  X-ray  observation  is  moa 
helpful ;  the  negative  should  be  made  with  the  patient  standing  and 
immediately  after  swallowing  the  bismuth  suspension,  the  plate  being 
placed  at  the  side. 

The  diagnosis  rests  between  cicatricial  stenosis  and  that  due  to 
malignant  disease,  polyps,  outside  the  esophagus  tumors,  and  spasm. 
Aneurism  should  always  be  thought  of,  and  it  must  be  remembered 
that  foreign  bodies  may  lodge  in  the  esophagus  for  a  long  timt 
Esophagoscopy  when  carefully  performed  and  under  general  anesthefi 
may  be  most  helpful  in  the  differential  diagnosis.  The  prognosis 
depends  upon  the  degree  and  extent  of  the  strictured  area,  and  whether 
regular  dilatation  is  possible  and  feeding  can  be  continued.  UsuaBr 
the  younger  the  patient  and  the  earlier  the  treatment  is  begun,  the  better 
is  the  prognosis.  For  these  reasons,  also,  poison  and  ulcer  cases  should 
be  observed  for  some  months  after  recovery. 

Treatment. — In  slight  and  sometimes  in  moderate  cases  the  use 
of  foods  proper  in  consistency  and  regulated  dilatation  answer  for  the 
purpose  of  keeping  the  patients  comfortable.  The  foods  should  be 
fluid  or  semifluid  in  character  so  that  the  element  of  retention  is 
eliminated  as  much  as  possible.  This  usually  means  that  less  saccula- 
tion occurs  above  the  stricture,  less  decomposition  of  foods  in  the 
gullet  takes  place,  and  thus  the  factors  of  spasm  and  subjective  distress 
are  lessened.  The  largest-sized  olive  or  sound  should  be  passed  at 
regular  intervals,  first  daily,  then  every  second  day,  then  twice  a 
week,  and  following  this  as  may  be  necessary  to  keep  the  stricture  dilated; 
the  taking  of  a  tablespoon ful  of  olive  oil  or  glycerin  before  the  dilata- 
tions is  often  helpful,  first,  by  rendering  this  more  expeditious  and  effi- 
cient, and,  secondly,  to  minimize  the  danger  of  perforation.  Rapui 
dilatation  and  rough  handling  of  the  sound  or  bougie  are  dangerous. 
and  the  sound  should  be  left  in  for  a  few  minutes  at  each  treatment. 

If  it  is  apparent  that  such  measures  are  unavailing,  operation  is 
indicated.  This  is  also  the  case  in  the  instances  in  which  only  a 
small  sound  can  be  passed  or  when  evidences  of  malnutrition  are 
developing.  For  a  short  time  in  passable  strictures  the  use  of  esoph- 
ageal galvanism  may  be  employed.  The  next  largest  ball  to  that 
which  passes  should  be  used  on  the  electrode,  and  with  a  plate  below 
the  patient   (gluteal  region),  the  current  should  be  turned  on  and 
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maintained  for  about  five  minutes.  As  high  as  50  milliamperes  of 
current  should  be  used  with  the  negative  pole  internally.  This  treat- 
ment was  successful  in  one  of  the  author's  cases.  In  some  cases  in 
which  malnutrition  is  well  advanced,  the  strength  of  the  patient  can 
be  improved  for  operation  by  gavage  through  a  long  catheter.  When 
this  cannot  be  accomplished  the  chances  of  an  operation  should  be  taken 
at  once  rather  than  resorting  to  rectal  feedings  for  a  long  time.  The 
string  cutting  operation  (Abbe's),  including  a  terminal  gastrostomy  and 
followed  by  regular  daily  dilatation,  is  the  best  operation ;  a  gastrostomy 
should  always  be  done,  because  in  the  failure  of  the  method  for  enlarg- 
ing the  gullet  a  second  operation  would  not  be  necessary,  and  if  these 
succeed  the  repair  of  the  gastrostomy  channel  is  not  a  serious  opera- 
tive procedure.  Another  form  of  operation  in  a  condition  in  which  the 
passing  of  an  instrument  is  impossible,  is  first  to  have  the  patient  wash 
a  string  down  by  means  of  water.  This  having  been  accomplished  by 
means  of  an  ordinary  drinking  tube,  a  thread,  and  a  glass  of  water,  a 
temporary  gastrostomy  is  performed,  and  the  lower  end  of  the  thread 
drawn  out  through  the  incision.  A  double  linen  fishline  is  then  attached 
to  the  thread  and  drawn  up  through  the  esophagus  into  the  mouth,  and 
with  one  of  these  lines  wire  spindle  bougies  are  drawn  up,  beginning  with 
the  smallest  size,  until  a  spindle  is  arrested.  The  wire  is  then  made 
taut,  thus  putting  the  stricture  in  the  stretch,  and  the  other  fishline  is  then 
pulled  to  and  fro  until  the  stricture  is  chafed  through  and  the  spindle  al- 
lowed to  pass  into  the  mouth.  The  string  should  be  left  in  place,  and  the 
procedure  repeated  at  intervals  until  sufficient  dilatation  has  been  secured, 
after  which  the  string  is  removed  and  the  gastrostomy  w^ound  allowed  to 
heal  spontaneously.  When  the  stenosis  is  marked,  the  performing  of 
a  gastrostomy  for  the  purpose  of  permanent  feeding  is  in  order,  an 
esophagostomy  being  not  so  easily  performed  and  less  rational. 
Various  other  methods  of  treatment  have  been  devised.  The  use  of 
strongly  made  rubber  inflating  bags  covered  with  fine  silk  or  cotton  cloth 
and  attached  to  the  end  of  stiff  tubes  and  inflated,  and  mechanical  instru- 
ments having  a  set  of  jaws  which  are  separated  with  a  screw  from 
above,  have  been  employed  in  place  of  the  gum-elastic  bougie  and  the 
whalebone  staff  with  ivory  tip.  Recovery  has  been  reported  by  the 
use  of  specially  devised  cutting  instruments  manipulated  through  an 
esophagoscope.  Lexer  has  recently  reiK>rted  a  case  of  complete  replace- 
ment of  the  esophagus  in  a  young  woman  27  years  old,  with  a  cicatricial 
stenosis  of  the  esophagus,  in  whom  a  loop  of  the  jejunum  was  first  at- 
tached to  the  skin  just  beneath  the  mamma,  forming  a  fistula  through 
which  she  received  food  for  several  months.  Then  esophagotomy  was 
performed,  the  esophagus  united  with  the  skin  close  to  the  fistula.    Later 
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the  two  openings  were  united  and  the  surface  over  them  closed,  thus 
completing  the  restoration  of  the  esophagus.  The  patient  was  then  able 
to  drink  in  a  normal  manner,  but  in  eating  solid  substances  she  found  it 
necessary  to  drink  some  fluid  when  swallowing  in  order  to  wash  the 
larger  pieces  down.  Thiosinamin  (0.06  to  0.12  gram)  has  been  used 
hypodermically  every  2  or  3  days  with  apparent  success  for  the  pur- 
pose of  softening  the  stricture  so  that  the  dilating  instruments  couM 
be  passed. 

CARCINOMA  OF  THE  ESOPHAGUS. 

Cancer,  the  most  important  disease  of  the  esophagus,  may  occur 
in  any  part  of  the  tube  causing  stenosis  with  infiltration  into  the 
neighboring  structures.  Statistics  from  various  sources  as  to  the 
relative  frequency  of  esophageal  cancer  and  cancer  of  the  other 
organs  show  these  to  be  from  9  to  32  per  cent,  of  all  cases.  The 
figures  possible  of  being  obtained  in  this  country  and  Great  Britain  show 
cancer  of  the  gullet  to  be  only  slightly  lower  than  that  of  the  stomach, 
but  those  from  Russia  report  the  esophagus  to  be  the  seat  of  this  disease 
in  more  than  32  per  cent,  of  all  carcinoma  cases.  It  is  probable,  as 
McCrea  suggests,  that,  in  using  autopsy  figures,  cancer  of  the  breast  and 
uterus,  which  are  comparatively  accessible  and  admit  of  surgical  treat- 
ment, show  a  frequency  of  occurrence  far  below  their  real  position,  and 
thus  those  of  esophageal  cancer  seem  relatively  high. 

The  disease  is  more  often  found  in  the  male,  and  usually  encoun- 
tered between  the  ages  of  40  and  60  years.  Until  the  etiological  fac- 
tor producing  cancer  is  known,  its  direct  cause  remains  obscure,  but 
it  is  most  probable  that  among  the  important  predisposing  factors  arc 
ulcers  more  or  less  healed  and  which  subsequently  become  irritated, 
traction  diverticula,  trauma  from  foods,  and  chronic  esophagitis,  par- 
ticularly that  form  found  in  alcohol  drinkers. 

Most  of  the  esophageal  carcinomata  are  squamous-celled  epithe 
liomata  arising  from  the  flat-celled  mucosa  that  lines  the  tube,  or 
adenocarcinomata  taking  their  origin  in  the  glands  scattered  through- 
out the  viscus.  Therefore  most  of  the  cases  seen  are  undoubtedly  pri- 
mary in  nature,  and  when  extension  into  the  gullet  from  the  cardia 
or  thyroid  gland  has  occurred,  the  growth  is  usually  of  the  same- nature 
as  the  original  neoplasm.  In  appearance  with  the  tube  laid  open,  the 
growth  is  usually  about  8  millimeters  in  extent,  encircles  the  tube, 
is  shaggy  in  appearance,  gray  or  yellowish-white  in  color,  and 
rather  soft  in  feel.  In  otlier  instances  such  a  growth  may  involve  the 
tube  in  a  more  or  less  general  way  covering  a  greater  area,  or  may  be 
quite  localized  in  the  anterior  wall.     A   soft,  irregular,  cauliflower-like 
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mass  with  more  or  less  ulceration  and  hemorrhagic  areas  is  the  less 
common  form  seen.  When  the  growth  is  more  or  less  localized  a 
dilatation  is  usually  observed  in  the  canal  above  it.  This  is  formed 
by  the  outward  pressure  of  food  lodging  at  the  strictured  point,  with- 
out there  having  been  sufficient  time  for  an  effectual  hypertrophy  of 
muscularis  to  take  place  to  cope  with  it.  In  late  cases  perforation  is 
very  liable  to  occur  with  extension  into  the  air  passages,  pleura,  lung, 
pericardium,  mediastinum,  or  blood-vessels.  Extension  of  the  growth 
into  the  surrounding  tissues  is  the  rule.  The  nearby  large  arteries 
and  veins,  the  vagus  and  sympathetic,  and  the  recurrent  laryngeal 
nerve  are  generally  found  involved  in  the  autopsy  cases,  and  with 
left-sided  extensions  the  thoracic  duct  and  the  brachial  plexus  are  also 
included.  The  vertebrae  may  be  eroded,  and  the  large  veins  throm- 
bosed. If  the  growth  is  low  down  near  or.  at  the  cardia,  extension 
into  the  peritoneum,  diaphragm,  and  left  pleural  cavity  and  lung  are 
usually  seen.  Metastases  in  the  deep  cervical  glands  are  observed  in 
the  majority  of  instances. 

Symptoms. — In  a  person  over  the  age  of  40,  in  whom  there  is  no 
history  of  a  cause  such  as  might  produce  cicatricial  stricture,  who  grad- 
ually develops  bona  fide  difficulty  in  swallowing  solid  foods,  and  a 
stenosis  exists,  the  odds  are  overwhelmingly  great  that  its  nature  is 
carcinomatous.  The  beginning  symptoms  are  usually  those  of  ste- 
nosis described  in  connection  with  stricture  of  the  esophagus.  As  the 
growth  extends,  however,  a  more  marked  degree  of  obstruction  is 
observed,  extending  finally  to  inability  to  swallow  fluids.  Regurgita- 
tion is  common  and  the  higher  in  the  gullet  the  growth  is  situated  the 
sooner  after  ingestion  it  occurs,  particularly  if  coughing  is  excited  in 
the  effort  of  swallowing.  When  the  involvement  is  in  the  lower  third 
of  the  tube  a  severe  retching  commonly  precedes  the  regurgitation, 
and  rather  large  quantities  of  alkaline  food,  more  or  less  decomposed 
and  showing  no  stomach  secretions,  are  seen.  The  admixture  of 
blood  and  pus  is  also  noted  when  ulceration  is  present,  and  under 
these  circumstances  the  breath  is  usually  fetid.  In  a  few  cases  dys- 
phagia and  regurgitation  are  not  encountered ;  in  others  they  are  very  little 
in  evidence.  This  may  be  so  even  if  the  sounding  of  the  caliber  of  the 
gullet  by  means  of  bougies  and  the  clinical  course  of  the  case  plainly 
suggest,  the  condition.  In  one  of  my  cases  of  the  latter  condition  an 
extension  into  the  base  of  the  left  lung  ( consolidation  noted  behind  and 
irregularly  running  from  the  vertebral  edge  toward  the  axilla)  was  the 
first  clue  to  the  presence  of  the  disease  (in  this  instance  the  autopsy 
proved  that  the  growth  began  at  the  cardia). 

A  constant  feeling  of  pressure  under  the  sternum  with  or  without 
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actual  pain  is  common.  Late  in  the  case  when  the  pains  are  severe 
they  are  usually  lancinating,  mostly  nocturnal,  and  noted  after  the 
patient  has  been  in  a  prone  position  for  a  while.  They  may  be  con- 
fined to  the  location  of  the  growth  or  referred  to  the  xiphoid  re^on. 
or  radiating  behind  and  into  the  neck  and  shoulders.  In  these  instana- 
the  pains  are  independent  of  the  taking  of  foods.  The  cervical  and 
supraclavicular  glands  when  enlarged  are  palpable,  especially  those  on 
the  left  side,  and  from  extension  of  the  malignant  growth  into  the  carot- 
ids, subclavians.  intercostals,  or  their  accompanying  veins,  a  general  ca'- 
cinomatosis  may  occur,  with  metastatic  deposits  in  the  integument.  W  it!, 
the  involvement  of  the  recurrent  laryngeals  there  may  be  a  very  seriou* 
dyspnea,  and  a  hoarse,  brassy  voice  from  paralysis  of  one  vocal  cord 
The  latter  is  the  most  constant  early  symptom  next  to  difficulty  in 
swallowing,  and,  in  fact,  cases  are  seen  in  which  dysphagia  is  not 
a  prominent  feature  and  in  which  the  examination  of  the  larynx  may 
give  the  first  important  clue  to  the  condition;  particularly  is  this  so 
in  left-sided  growths.  From  pressure  on  the  sympathetic,  usually  by 
nodes,  there  may  be  contraction  of  the  corresponding  pupil,  with  ptosia, 
falling  in  of  the  bulbus  oculi,  and  sluggish  reaction  to  Hght  (Hitzigi. 
Distinct  evidence  of  pressure  upon  the  sympathetic  is  less  often  noted 
than  pressure  upon  the  recurrent  laryngeals.  From  the  difficulty  of 
taking  food  and  the  ravages  of  the  disease  there  is  a  rapid  loss  in 
weight  and  strength.  Hunger  is  but  rarely  present,  but  constant 
thirst  is  common.  Cachexia  and  severe  anemia  finally  develop.  The 
feces  may  give  positive  blood-tests.  The  duration  of  the  disease 
varies  from  a  few  months  to  a  year  or  two,  death  usually  occurring 
from  inanition,  perforation,  or  hemorrhage. 

As  soon  as  the  difficulty  in  swallowing  has  called  attention  to  the 
possibility  of  stenosis  of  the  esophagus,  a  local  examination  must  be 
made.  Bougies  should  be  used  to  locate  the  site  of  the  stenosis  and 
measure  its  caliber,  and  if  possible  the  area  of  stenosis.  The  first  is 
easily  accomplished  by  marking  on  the  stem  the  distance  down  from 
the  incisor  teeth  that  the  obstruction  is  met  with,  then  using  a  stom- 
ach-tube and  noting  the  distance  down  of  the  laryngo-pharyngcal 
junction  (first  obstruction  to  the  tube  after  passing  the  posterior 
pharyngeal  wall),  and  the  difi^erence  in  distance  between  the  two 
represents  the  site  of  the  obstruction  below  the  beginning -of  the 
gullet.  After  this  the  stomach-tube  is  passed  into  the  esophagus  to 
the  obstruction,  an  aspirating  bulb  is  attached  to  its  end  by  means  of 
w^hich  a  suction  is  exerted,  and  the  tube  quickly  withdrawn.  Such 
contents  as  are  gained  (usually  only  a  small  amount)  are  then  exam- 
ined for  tissue  particles,  blood,  pus,  food,  mucus  and  finally  for  HCl  by 
the  Giinzsburg  reagent.     Care  must  be  taken  in  these  examinations 
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Stenosing  carcinoma  of  the  esophagus.  A,  Upper  and  lower  limits  of 
the  mahgnant  growth,  esophagus  laid  open.  B,  Uninvolved  portion  of 
the  esophagus.  C,  Vault  of  the  larynx,  epiglottis  above,  arytenoid  cartilages 
below.    D,  Tip  of  the  hyoid  bone.    E,  Dorsum  of  the  tongue. 
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that  too  great  a  degree  of  force  is  not  exerted,  remembering  always 
that  the  danger  of  hemorrhage  and  perforation  is  great.  In  all  cases 
'a  radiograph  showing  the  presence  of  stenosis,  or  in  the  less  advanced 
cases  an  esophagoscopic  observation,  may  be  of  the  utmost  value  in 
the  diagnosis.  The  latter  really  offers  the  only  positive  means  of  making 
an  early  diagnosis.  By  it  the  growth  can  actually  be  seen,  its  nature 
determined  and  the  stenotic  site  accurately  located.  When  carefully 
performed  under  general  anesthesia  there  is  less  danger  in  its  employ- 
ment than  the  blind  use  of  the  other  instruments,  or  by  means  of  the 
special  instruments  devised  for  the  purpose,  and  pieces  of  the  tumor 
tissues  for  examination  can  readilv  be  obtained. 

The  differential  diagnosis  rests  between  extra-esophageal  growths 
which  may  cause  a  pressure  stenosis  of  the  gullet  and  possibly 
also  paralysis  of  the  recurrent  laryngeal  (aneurism  of  the  arch 
of  the  aorta,  mediastinal  tumors,  large  tubercular  glands  in  the 
mediastinum  and  laryngeal  tuberculosis),  and  the  various  esophageal 
conditions,  particularly  the  berign  stenoses  due  to  the  cicatricial 
deposits,  cardiospasm,  and  foreign  bodies  lodged  in  the  gullet.  Sarcoma 
of  the  esopTiagus,  an  exceedingly  rare  disease,  cannot  be  differentiated 
from  the  commoner  neoplasm  during  life,  save  by  microscopic  examina- 
tion of  detached  fragments.  Its  course  and  treatment  are  identical  with 
those  of  carcinoma. 

Early  diagnosis  of  cancer  of  the  esophagus  can  be  made  by  means 
of  the  author's  method  of  X-ray  examination,  described  on  page  587. 

Treatment. — An  early  diagnosis  made  by  first  suspecting  the 
possibility  of  cancer  being  the  cause  of  the  stenosis  and  then  determin- 
ing this  by  an  examination  through  one  of  the  endoscopic  instruments 
used  for  the  purpose,  and  the  quick  performing  of  surgical  excision,  offer 
the  only  possibility  of  cure.  liecause  of  the  impossibility  of  complete 
excision  of  the  growth  by  means  of  the  esophagoscope,  the  chest  cavity 
must  be  entered  and  the  chances  taken  in  doing  a  resection  of  a  portion 
of  the  gullet  followed  by  a  gastrostomy.  This  is  always  a  serious  opera- 
tion, but  recent  advance  in  chest  surgery  has  now  made  it  possible  to 
reach  the  mediastinal  tissues,  and  if  the  case  seems  to  warrant  the 
operation  it  should  be  advised.  In  the  palliative  treatment  the  first 
indication  is  to  maintain  nutrition,  and  when  dysphagia  exists  the 
performing  of  a  gastrostomy  should  be  resorted  to  at  the  earliest 
moment ;  in  this  way  the  life  of  the  patient  may  be  prolonged  and  the 
subjective  symptoms  minimized  in  severity.  This  is  particularly  valuable 
in  these  cases,  because  the  rule  is  that  fatality  in  esophageal  carcinoma 
when  nutrition  can  be  maintained  is  considerably  retarded,  some  of  the 
cases  living  two  or  three  years.  A  fluid  diet  is  advisable  and  the 
nutrition  assisted  by  means  of  rectal  feedings  night  and  morning.     Short 
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tubes  extending  from  below  the  strictured  area  to  the  back  of  the 
mouth  and  held  in  place  by  means  of  2  strings  which  are  fastened  arouivi 
the  ears  may  be  helpful  in  prolonging  feeding  by  mouth.  The  use  of  sud* 
tubes  is  particularly  helpful  when  perforation  into  the  respirator)-  traa 
has  taken  place  (suffocation  and  insufflation  pneumonia  from  the  foo«!i. 
Ten  drops  of  a  2-per-cent.  solution  of  cocaine,  or  about  20  of  a  3-pcr- 
cent.  solution  of  eucaine,  taken  just  before  the  ingestion  of  foods,  may 
relieve  the  distress  incident  to  swallowing.  If  sacculation  of  the  gulkt 
above  the  stricture  exists,  lavage  of  the  esophagus  morning  and  night 
with  a  solution  of  bicarbonate  of  soda  into  which  about  20  drops  of 
tincture  of  nux  vomica  have  been  dissolved  or  a  1  to  1000  silver-nitrate 
solution  may  be  helpful.  A  hypodermic  injection  of  morphine  before 
retiring  for  the  night  is  often  necessary  to  insure  freedom  from  the 
nocturnal  pains  and  permit  of  sleeping.  Where  there  is  dysphagia  with 
pain  and  general  restlessness,  I  have  obtained  benefit  from  the  occasional 
use  of  the  following : — 

R  Morphinae  or  codeinae  sulphas 4.0    5j 

Cocainae  hydrochloridum, 

Pulvis  ipecacuanhas    aa      3.0    gr.  xlv 

Fiat  pastels  or  lozenges  no.  c. 

Sig. :  Allow  one  to  dissolve  in  the  mouth  about  every  three  hours. 

Recently  a  patient  of  mine  claimed  to  have  less  pain  and  could 
swallow  with  less  distress  by  the  taking  of  small  sips  of  olive  oil, 
slightly  salted,  just  before  the  foods  and  occasionally  during  the  meal; 
subsequently  meat  powder  was  suspended  in  it  with  slight  benefit  to 
his  nutrition.  The  external  use  of  the  X-rays  has  been  employed 
without  appreciable  benefit.  Einhorn  reports  benefit  in  the  way  of 
retarding  the  growth  by  the  local  use  of  radium. 

NON-MALIGNANT  GROWTHS  OF  THE  ESOPHAGUS. 

These  are  rarely  met  with,  and  when  small  in  size  are  usually  not 
suspected  during  life.  The  commonest  is  the  fibrous  polyp  (fibroma) 
which  may  be  pharyngeal  in  origin  and  as  it  grows  hangs  down  into 
the  esophagus  (McCrea).  The  next  in  order  of  frequency  are  the 
proliferations  of  mucosa  and  submucosa  (papilloma)  which  may  exist 
anyw'here  in  the  course  of  the  tube.  Myomata,  fibromyomata,  and 
lipomata  have  been  reported.  Such  growths  may  be  single  or  multi- 
ple, are  generally  soft  in  character,  and  may  be  pedunculated  or 
sessile.  When  large  in  size  their  presence  gives  symptoms  of  a  con- 
stant stenosis  of  moderate  degree  in  which  the  classical  clinical  signs 
of  the  other  types  of  stenoses  are  absent.     When  situated  in  the  gullet 
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the  csophagoscope  offers  the  best  means  of  liia^K^sis.  aiul  alM\  \v^>ew 
pedunculated,  permits  their  renx^val  by  means  of  a  wire  snare.  The 
question  of  the  ad\-isabihty  of  removing  smaller  siievl  grv^wihs  de|^nvls 
altogether  upon  whether  or  not  they  cause  s>inptv^us  of  v^hstruction, 

INFECTIOUS  GRANULOMATA  OF  THE  ESOPHAGUS. 

Syphilis. — Although  exceedingly  rare,  syphilitic  gumma  in  the 
submucous  and  muscular  lavers  and  shallow  luetic  ulcers  of  the 
mucosa  may  exist  Many  authors  deny  that  syphilis  of  the  esoph- 
agus occurs,  but  there  is  no  reason  to  sustain  this  belief.  When  one 
considers  the  structural  make-up  of  the  esophageal  tissues  it  must  be 
evident  this  organ  can  hardly  escape  involvement  any  more  than  the 
stomach  or  intestine  could.  Syphilis  is  a  iliscase  tliat  can  affect  ai\v 
organ  or  tissue  in  the  human  body,  and  most  probably  affects  the 
gullet  oftener  than  is  suspected.  It  is  logical  to  assume  thai  a  gumma 
or  the  characteristic  shallow  and  painless  syphilitic  ulcers  that  arc 
seen  as  the  manifestations  of  the  disease  in  the  gasiri>-cnterou  could 
exist  without  the  giving  of  symptoms  that  would  cause  suspicion  of 
their  presence.  Several  years  ago,  at  an  autopsy  on  a  middle-aged 
male  subject  who  had  had  syphilis,  I  saw  evidences  of  ulceration  anci 
maceration  of  the  esophageal  mucosa,  with  a  much  more  severe  ulcera- 
tion in  the  colon,  the  stomach  being  exempt  from  auy  areas  of  thick- 
ening in  the  walls  or  ulceration  of  the  mucosa.  Keccntly  1  had  un<U'r 
observation  a  man  who  gave  the  history  <^f  having  a  primary  syphilitic 
lesion  thirteen  months  previously  and  who,  eight  days  before  I 
saw  him,  suddenly  developed  difficulty  and  pain  in  swallowing.  A 
moderate-sized  bougie  passed  at  the  time  showed  the  gullet  to  be 
patent  throughout  its  entire  course,  but  returned  with  a  slight  amount 
of  blood  and  a  few  pus  cells  adhering  to  the  shoulders  of  the  olive. 
The  introduction  of  the  instrument  having  been  easy,  he  was  placed 
on  mercurial  inunctions  and  full-sized  doses  of  potassium  io<lidc,  with 
complete  cessation  of  the  esophageal  symptoms  in  .six  days'  time.  It 
is  probable  that  some  of  the  instances  of  apparent  stenosis  that  have 
been  successfully  treated  by  antisyphilitic  remedies  were  cascii  of 
irritative  stenosis  due  to  syphilitic  gumma  in  the  coats  or  ulcers  in  the 
interior  of  the  gullet.  The  diagnosis  can  iK-st  Ik*  made  by  the  W ii^s<*rn\nun 
test,  and  the  administration  of  specific  remedie-  Tthcrapeutir  diagnosis;, 
and  it  is  advisable  always  to  use  the»»e  remedies  for  any  cas/*  of  i's//j>ha^i'al 
disease  in  which  a  history  of  syphilis  i-^  obtainable  or  -ugj^cstid. 

Tuberculosis. — Tuberculous  disease  of  the  esophagus  ih  ran-,  but 
may  occur  by  direct  extension  of  infection  from  the  bronchial  lyinph- 
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nodes  or  lungs,  or  by  inoculation  by  means  of  swallowed  tuberculous 
sputum.  In  general  miliary  tuberculosis  deposits  may  be  seen  in  th« 
viscus.  The  involvement  of  the  gullet  usually  occurs  late  in  the  course  «v 
the  disease  and  when  the  reduction  in  general  health  is  marked.  For  ihij 
reason  and  because  definite  symptoms  referable  to  the  gullet  arc 
masked  or  are  absent,  the  diagnosis  is  rarely  made  during  life.  Per- 
foration of  a  tuberculous  ulcer  into  the  pleura  has  occurred  (Flexman. 
Stillman).  Actinomycosis,  blastomycosis,  and  trichiniasis  of  the  esopha- 
gus have  been  reported.    They  also  are  very  rare. 

RUPTURE  OF  THE  ESOPHAGUS. 

In  very  rare  instances  spontaneous  rupture  of  the  esophagus  may 
occur  during  severe  internal  pressure,  such  as  retching  or  vomiting.  It  is 
very  probable,  under  ordinary  conditions,  that  with  a  large  amount  of 
fluid  or  food  in  the  gullet  coincident  with  strong  diaphragmatic  and 
abdominal  contraction  that  rupture  could  not  take  place  unless  there 
is  present  a  weakened  area  in  the  viscus,  such  as  may  exist  in 
congenital  deficiency,  degeneration,  or  inflammation  of  the  muscular 
wall  or  mucosa  (Brosch).  However,  several  instances  of  rupture 
have  been  reported  in  which,  at  autopsy,  the  viscus  was  apparently 
healthy.  The  condition  occurs  in  men,  generally  drinkers,  in  middle 
life.  The  tear  usually  takes  place  in  the  lower  third  of  the  esophagus 
or  at  the  cardia. 

Symptoms. — The  symptoms  are  those  of  a  severe  effort  at  vomit- 
ing suddenly  followed  by  intense  pains  in  the  chest  or  epigastrium,  a 
choking  sensation,  dyspnea,  cyanosis,  and  collapse.  Most  of  the  cases 
are  rapidly  fatal,  death  following  in  a  few  hours,  although  when  the 
tear  is  small  in  extent  this  may  be  delayed  until  emphysema  of  the 
m.ediastinal  tissues  and  root  of  the  neck  takes  place.  In  the  retching 
that  usually  follows  blood  and  mucus  may  be  brought  up,  further 
suggesting  the  condition. 

Treatment. — This  may  be  designated  as  expectant,  a  large-sized 
dose  of  morphine  and  the  use  of  quick  stimulants  hypodermically 
administered  being  about  all  that  could  offer  any  service  in  the  past. 
Still,  if  the  diagnosis  is  made  an  early  thoracotomy  may  save  some  of 
these  patients.    Of  course,  no  foods  or  drink  should  be  allowed  by  mouth. 

DILATATION  OF  THE  ESOPHAGUS. 

Ectasia  of  the  esophagus  is  generally  due  to  the  presence  of 
stenosis  interfering  with  the  easy  progress  of  food  and  causing  sac- 
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culation  of  the  tube  above  the  stricture.  Such  dilatations  are  usually 
fusiform  in  shape,  the  widest  diameter  being  just  above  the  obstruc- 
tion, which  latter  is  most  often  found  in  the  lower  third  of  the  gullet 
or  at  the  cardia.  Many  so-called  idiopathic  cases  have  been  reported 
in  which  stenosis  did  not  seem  to  be  present,  although  even  in  these 
it  is  reasonable  to  understand  that  an  esophageal  spasm  or  cardiospasm 
may  have  existed  from  local  irritative  or  general  neurological  causes,  per- 
mitting bulging  of  the  canal  above  it,  and  which  by  the  usual  methods 
of  examination  would  not  be  revealed.  It  is  also  possible  that  such 
examinations  are  often  made  during  the  intervening  period  of  the 
spasm,  or  the  tissues  give  way  most  readily  to  the  dilating  instruments,  or 
would  be  relaxed  and  not  disclose  constriction  when  seen  at  autopsy. 

In  the  absence  of  cardiospasm  and  other  stenoses,  these  dilata- 
tions are  generally  considered  as  due  to  atonic  degeneration  of  the  wall. 
If  it  is  reasonable  to  admit  that  in  certain  pathological  conditions 
atony  without  stenosis  permits  of  dilatation — and  there  is  no  doubt 
that  this  is  true  of  the  stomach  and  intestines — then  it  is  also  reason- 
able to  refer  such  cases  in  the  esophagus  to  an  unobserved,  but  still  actual 
preceding  chronic  inflammation  or  ulceration,  or  to  a  muscular  condition 
from  malnutrition,  which  atony  is  great  enougli  to  allow  stretching  of 
the  weakened  fibers  until  they  are  unable  to  recover  their  normal 
tonicity. 

Such  a  dilatation,  then,  could  ensue  without  a  preceding  stenosis, 
and  it  usually  is  fusiform  in  shape,,  and  most  often  found  in  the 
lower  third  of  the  esophagus.  Most  of  the  so-called  idiopathic  cases, 
however,  have  been  described  upon  the  most  speculative  etiology,  of 
which  the  most  interesting  supposition  is  that  of  Kleiner,  Strauss,  and 
others,  that  these  are  explained  by  a  congenital  defect  in  the  enter- 
omeres,  and  that  this  is  combined  with  a  cardiospasm  of  neurogenic 
origin.  More  interesting  in  these  cases  is  the  fact  that  at  autopsy 
such  dilatations  are  usually  fusiform  in  shape,  and  that  when,  during 
life,  they  had  been  examined  by  X-ray,  it  appeared  as  if  a  stenosis 
existed,  but  which  actually  was  not  present.  In  my  opinion,  Beneke*s  view 
of  this  is  most  logical — which  is,  that  the  traction  and  bulging  of  the 
lower  part  of  the  sac  when  it  contains  food  pulls  together  the  walls 
of  the  upper  part  of  the  undilated  tube  below,  thus  causing  a  kind  of 
valve-like  action  at  that  point  which  further  prevents  the  egress  of 
the  sac  contents.  And  it  is  most  probably  due  to  this,  that  the  major- 
ity of  these  cases  clinically  present  themselves  as  those  of  esophageal 
stenosis,  and  in  which  the  more  or  less  constant  distress  is  chic  to  small 
retained  particles  of  food  decomposing  in  the  gullet  and  tliereby  causing 
irritation. 
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Symptoms. — These  are  generally  masked  in  those  of  stricture, 
remembering  always  that  a  strictured  condition  of  the  gullet  can 
exist  without  a  dilatation  above  it.  The  characteristic  symptom  is  the 
regurgitation  of  rather  large  amounts  of  retained  food  more  or  less 
late  after  ingestion.  While  this  food  is  in  the  dilated  portion  of  the 
gullet  there  usually  is  a  sense  of  oppression  and  weight  and  sometimes 
even  actual  pain  in  the  sternal  or  epigastric  region.  At  this  time  z 
degree  of  dyspnea  is  present  with  general  restlessness  and  perhaps  an 
increased  flow  of  saliva.  These  symptoms  generally  abate  when 
regurgitation  has  taken  place  and  the  gullet  is  emptied.  If  this  is 
rather  long  delayed,  the  food  becomes  decomposed  and  the  breath  is 
foul.  The  food  when  returned  early  is  about  as  it  was  swallowci 
and  when  tested  for  the  stomach  secretions  (HCl,  pepsin)  these 
will  be  found  to  be  absent.  When  secondary  inflammation  has 
taken  place  in  the  sac  more  or  less  constant  sternal  distress  is  present 
In  stricture  the  passage  of  instruments  will  be  obstructed,  but  in  the 
so-called  idiopathic  cases  this  is  not  always  so.  The  X-ray-bismuth 
method  of  diagnosis  may  be  most  helpful  in  the  diagnosis,  although,  as  was 
mentioned  before,  could  not  serve  to  differentiate  the  true  strictured 
from  the  non-strictured  conditions.  If  the  characteristic  fusiform 
shadow  is  observed,  the  use  of  the  bougie  is  the  only  way  of  dis- 
tinguishing between  the  two  types  of  dilatations.  In  the  presence  of 
constant  sternal  distress  an  esophagitis  may  be  suspected.  In  these 
instances  ulceration  and  perforation  are  liable  to  occur,  giving  symp- 
toms of  those  conditions.  In  all  cases  more  or  less  inanition,  with  con- 
stitutional symptoms,  is  present.  Usually  the  history  is  chronic,  being 
rather  continuous  over  a  few  years.  The  second  swallowing  sound  mar 
not  be  present,  or  it  may  be  late,  and  aspiration  of  the  esophagus  usually 
shows  the  presence  of  retained  food! 

Treatment. — In  cases  due  to  stricture  the  treatment  of  this 
dominates  that  of  the  secondary  dilatation,  and,  in  fact,  in  all  cases  it  is 
wise  to  dilate  the  cardia  thoroughly.  To  combat  the  effects  of  the 
decomposition  of  food  also,  some  benefit  can  be  derived  from  lavage 
of  the  gullet.  For  this  purpose  a  recurrent  tube  should  be  used  so  that 
a  large  amount  of  retained  water  is  not  permitted  further  to  distend  the 
sac  and  also  to  obviate  the  filling  of  the  gullet  and  flooding  the  pharynx. 
A  tube  should  be  employed  which  has  the  apertures  of  the  inlet  and  out- 
let tube  on  a  level  near  or  at  the  tip.  Plain  water,  normal  saline,  or 
boric  acid  solution  serve  a  good  purpose,  and  when  inflammation  has 
taken  place  a  5  to  1000  silver-nitrate  solution  is  more  beneficial. 

In  the  idiopathic  cases  lavage  should  not  be  employed.    Abont 
one-third  of  these  cases  are  cured  by  the  use  of  one  of  the  varioas 
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instruments  for  dilating  the  cardia.  The  instrument  should  be  passed 
just  into  the  cardia,  the  stretching  performed  in  various  directions, 
the  treatment  lasting  for  about  5  minutes  at  each  seance.  After  six  or 
more  such  stretchings  the  benefit  usually  becomes  permanent,  and  the 
regurgitation  stops,  after  which  the  patient  usually  makes  most  per- 
fect recovery.  In  other  cases  the  sounds  or  bougies  answer.  Elec- 
tricity, mainly  faradism,  administered  by  means  of  an  esophageal 
electrode  with  the  positive  pole  in  the  gullet,  answers  a  good  purpose; 
the  negative  pole  should  be  placed  over  the  sternum,  then  the  dorsal 
vertebra,  then  sat  upon  (gluteal  region),  and,  lastly,  on  the  neck.  In 
one  of  my  cases  in  a  young  woman  I  feel  that  beneficial  results  came 
from  the  use  of  the  followinp^: — 

B  Strychninae  sulphas  0.07  gr.  j 

Sodii  bromidi   15.0    3iv 

Elixir  adjuvans   UKJ.O    5iiiss 

M.  et  sig. :    Take  one  teaspoonful  in  a  small  amount  of  water  three 
times  a  day. 

The  diet  for  a  while  should  be  semisolid  in  nature,  including  all  of 
the  foods,  and  these  should  be  taken  in  small  quantities  every  two  hours 
or  so.  The  rather  frequent  use  of  olive  oil  is  grateful  to  these  patients. 
Should  the  symptoms  abate  after  dilatation  of  the  cardia,  regular  foods 
can  be  allowed.    If  not,  operation  should  be  considered. 


NEUROSES  OF  THE  ESOPHAGUS. 

There  is  no  doubt  that  neurotic  conditions  occur  in  the  esoph- 
agus, although  less  frequently  than  in  the  stomach.  It  is  usually 
quite  impossible  in  a  given  case  to  conclude  definitely  whether  the 
disturbance  in  the  tube  is  an  accompaniment  to  some  local  stimulating 
condition  in  its  course  calling  forth  the  origin  of  the  condition,  or 
whether  it  is  secondary  to  disturbances  situated  elsewhere  in  the 
digestive  canal  or  neurological  system.  There  is,  however,  in  the 
majority  of  the  acute  cases  a  definite  gastric  condition  combined  with 
a  neurasthenia  or  hysteria  to  account  for  them.  In  a  continued 
severe  case  the  most  logical  practice  would  be  to  explore  the  gullet 
carefully  (possibly  even  with  an  esophagoscopc ) ,  and  take  all  matters 
pertaining  to  the  general  body  into  careful  consideration  with  the 
hope  of  finding  and  removing  an  original  cause  if  possible.  For  it  is 
manifest  that  when,  for  instance,  some  local  condition  in  the  esoph- 
agus (inflammation,  ulceration)  or  in  the  stomach  (acute  gastritis, 
neurosis)  is  present,  the  successful  treatment  for  the  functional  esophageal 
condition  depends  principally  on  the  care  of  the  parent  condition.     The 
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gullet  not  having  a  specific  secreting  function  in  so  far  as  the  digestive 
secretions  are  concerned,  the  neurotic  disturbances  of  the  gullet  have 
been  classed  as  the  sensory  and  the  motor. 

SENSORY  NEUROSES. 

Hyperesthetic  or  paresthetic  conditions  of  the  esophagus  are 
generally  symptomatic  of  affections  situated  elsewhere.  Anesthesia  is 
said  to  occur  after  such  infections  as  diphtheria,  but  I  fail  to  under- 
stand, with  swallowing  naturally  a  sensationless  function,  how  such  a 
condition  could  be  accurately  diagnosed  or  even  that  it  could  exist. 
What  has  been  termed  hyperesthesia  of  the  esophagus  is  the  sensa- 
tion of  sternal  distress  that  so  commonly  accompanies  neurasthenic, 
irritative,  and  high  secretory  states  of  the  stomach,  and  the  conditions  of 
disease  in  the  tube  itself.  In  these,  such  symptoms  as  a  shght  pain  in 
swallowing,  a  tightening  or  weighty  feeling  in  the  chest,  and  a  burning 
in  the  lower  sternal  region  may  be  noted.  The  sensation  of  a  lump, 
ascending  or  descending,  constitutes  the  well-known  symptom  of 
globus  hystericus  which  is  so  characteristic  of  hysteria.  The  burning 
sensation  (pyrosis)  noted  in  states  of  high  secretion,  particularly 
when  neurasthenic  conditions  also  exist,  is  the  one  most  often  met  with. 
In  the  production  of  this  no  doubt  an  insufficient  cardia,  permitting  of 
regurgitation  of  irritating  food,  fluid,  or  gases  from  the  stomach,  has 
much  to  do  with  its  causation.  Pricking  and  sensations  of  roughness 
(paresthesia)  are  less  commonly  encountered  and,  in  my  opinion,  are 
due  to  stomach  or  general  neurological  conditions.  The  diagnosis  of 
a  sensory  neurosis  of  the  esophagus  as  a  primary  condition  should  be 
made  with  reluctance,  for  usually  in  the  presence  of  this  condition 
diligent  search  will  disclose  the  existence  of  organic,  functional,  or 
neurotic  disorder  in  the  stomach  or  intestine  or  some  disorder  in  the 
neurological  or  circulatory  systems  accounting  for  its  existence. 

Treatment. — This  requires  that  the  cause  be  recognized  and  the 
disorder  improved  or  removed  by  approi)riatc  treatment  directed  to  the 
condition  that  exists.  \'ery  often,  however,  the  esophageal  symptoms 
of  distress  arc  such  a  ])romincnt  feature  that  measures  of  relief  are 
required  to  be  instituted  for  a  short  time.  In  accomplishing  this  the 
bromides  and  the  valerian  preparations  answer  best.  My  experience  has 
been  that  when  marked  esophageal  distress  exists,  larger  sized  doses  than 
ordinarily  given  are  required  to  make  the  patient  comfortable;  thus,  1  to 
3  grams  of  the  bromide  and  4  cubic  centimeter  doses  of  the  tincture  or 
ammoniated  tincture  of  valerian  may  be  called  for.  A  prescription  I 
recommend  is  the  following : — 


DISEASES  OF  THE  ESOPHAGUS.  471 

R  Sodii   bromidum    20,0    3v 

Tinctura   Valerianae   ammoniata    25.0     f5vj 

Aqua  chloroformi   q.  s.  ad  100.0    f3iiiss 

M.  et  sig. :   Take  two  teaspoon fuls  in  water  at  meals. 

Because  of  the  liability  of  the  contraction  of  the  habit,  the  opiates 
and  narcotic  drugs  should  not  be  employed,  and  attempts  ^^  should  be 
made  to  control  the  symptoms  by  the  use  of  the  safer  medicaments  in 
larger  quantities.  Neurasthenic  states  should  be  treated  by  nutritious 
feeding,  hygienic,  hydropathic  and  electrical  measures,  and  by  the 
employment  of  strychnine  and  the  general  tonics.  The  hematinic 
tonics  are  often  indicated,  and  alkalies  and  atropine  serve  a  good  pur- 
pose in  conditions  of  excess  gastric  juice  secretion. 

MOTOR  NEUROSES. 

As  an  entity  these  are  more  important  than  the  sensory  neuroses, 
and,  excepting  the  few  cases  of  merycism  or  rumination,  are  confined  to 
spasms  in  various  parts  of  the  canal.  As  a  rule,  they  are  more  or  less 
severe  in  degree  and  persistence.  The  spasm  may  be  excited  directly  by 
local  disease  in  the  tube,  or,  as  in  most  cases,  by  functional  disturbance 
in  the  nervous  system,  particularly  in  those  persons  who  may  generally  be 
classed  as  neurotic  individuals.  This  latter  combination  is  most  often 
found  in  those  who  are  rather  continuouslv  hvsterical,  excitable  or  rest- 
less  in  temperament.  In  other  instances,  again,  the  condition  appears  as  a 
reflex  from  gastric  disturbance,  particularly  in  hypermotility,  the  acute 
irritative  and  the  neurotic  sensory  gastric  conditions.  Pregnancy  may 
be  mentioned  as  a  reflex  cause.  As  was  mentioned  before,  the  spasm 
may  occur  in  any  part  of  the  tube ;  it  may  be  most  general  along  all  of  its 
course,  or  rather  local,  especially  when  confined  to  the  lower  part  of  the 
esophagus  in  the  region  of  the  cardia.  The  spasm  may  be  migratory, 
traveling  to  different  locations  in  a  short  time ;  is  usually  constant  in  its 
duration,  and  the  stenosis  is  never  observable  at  autopsy. 

Symptoms. — As  a  rule,  the  onset  of  the  condition  is  sudden  and 
not  follow^ing  any  local  cause  for  stenosis.  In  this  it  differs  from  all 
of  the  other  esophageal  conditions,  and  this  point  is  most  valuable  in 
the  diagnosis  of  the  condition.  All  degrees  of  stenoses  are  encoun- 
tered, sometimes  slight  and  manifested  only  when  certain  foods  are 
taken,  at  other  times  severe  with  complete  dysphagia  and  regurgita- 
tion of  material  eaten  some  time  before.  In  one  who  can  swallow 
solid  foods  and  not  liquid,  the  condition  should  always  be  suspected; 
in  the^e  latter  cases  considerable  pain  in  the  retrosternal  region  may 
be  complained  of.  Dyspnea,  oppression,  palpitation  of  the  heart, 
anxiety,   syncope,   and   even   convulsions   may   accompany   an   acute 
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attack.  The  patients  are  generally  excessively  agitated  or  exhausted 
during  a  seizure,  which  may  last  for  only  a  few  moments  or  even 
several  hours.  Instances  are  observed  in  which  this  variable  history 
of  acute  attacks  with  intervals  of  entire  relief  have  lasted  over  10  or 
20  years.  In  these  neurological  cases  recurrence  is  particularly  liable, 
and  a  long  history  of  care  in  hospitals  and  under  a  number  of  different 
physicians  is  commonly  obtained. 

The  cases  I  have  seen  have  come  under  medical  observation  dur- 
ing the  attack  of  spasm  and  the  patients  have  given  the  history  of 
some  indiscretion  in  diet  as  the  assigned  cause.  An  interesting  symptom 
in  most  of  these  was  a  rhythmical  contraction  of  the  faucial  muscles, 
producing  a  clicking  sound  in  the  throat.  There  is  often  the  history 
of  more  or  less  loss  of  weight,  and  evidences  of  malnutrition  and  loss 
of  nervous  control  are  apparent.  A  trembling  of  the  limbs  is  noted, 
with  alternate  seizures  of  weeping  and  smiling  in  a  meaningless  way. 
A  rapid  pulse  is  generally  detectable,  the  thyroid  cartilages  are  prominent 
from  contraction  of  the  pharyngeal  and  laryngeal  muscles,  and  the  nedt  J 
muscles  stand  out  prominently  and  are  firm  to  the  touch.  The  reflexes 
are  exaggerated.  If  efforts  of  retching  and  vomiting  are  present,  these 
are  generally  severe  and  persistent  and  the  contraction  of  abdominal 
muscles  most  marked. 

The  diagnosis  is  usually  made  on  the  acute  onset  of  the  attack: 
the  variability  of  the  symptoms;  the  age,  sex,  and  character  of  the 
patient,  and  the  use  of  one  of  the  esophageal  instruments.  In  the 
passing  of  the  bougie,  sound,  or  stomach  tube,  the  instrument  is  firmlT 
grasped  at  the  stricture  area  only  to  give  way  to  complete  patency  of 
the  canal  in  a  few  seconds.  On  the  other  hand,  even  in  the  acute 
attacks  the  instrument  will  pass  without  difficulty  into  the  stomach, 
although  usually  more  or  less  hesitancy  is  met  with  in  the  region  of 
the  cardia.  A  stenosis  which  quickly  disappears  after  the  short  use  of 
the  dilating  instruments,  the  emptving  of  the  stomach,  the  use  of  anti- 
spasmodics, or  galvanism  is  positively  spastic  in  character. 

Treatment. — The  best  treatment  during  an  acute  attack  is  ftc 
emptying  of  the  stomach.  For  this  purpose  the  employment  of  the 
stomach  tube  is  not  so  efficacious  as  the  use  of  emetics.  The  reason 
for  this  is  that  such  attacks  usually  come  on  after  a  meal,  and 
return  through  the  tube  is  impracticable  on  account  of  occlusion  of  the 
tube  with  solid  food.  Apomorphine  hydrochloride  (5  milligrams  or 
%2  grain)  hypodermically  administered  produces  prompt  evacuation 
of  the  stomach,  and  is  safer  to  administer  than  the  irritating  and  less 
dependable  emetics  by  mouth.  This  should  be  followed  by  enforced 
rest  in  bed,  abstinence  from  foods  for  a  day,  and  the  rather  generous 
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use  of  bromides.    The  following  suppositories  may  be  used  during  the 
24  hours,  but  not  longer,  to  relieve  the  ner\ousness : — 

B  Pulv.  opium, 
Belladonnae  folia, 
01.  theobromatis   aa      0.4    gr.  iv 

M.  et  fiat  rectal  suppositories  no.  vj. 

Sig. :  Insert  one  high  into  the  rectum  every  three  or  four  hours. 

It  is  obvious  that,  as  in  other  neuroses,  the  main  indication  is  to 
increase  the  tone  of  the  general  health  and  the  nervous  system  so 
that  attacks  or  spasms  will  not  recur.  For  this  purpose  strychnine 
sulphate  (2  milligrams,  V30  grain)  is  of  value  and  best  given  with 
valerian  and  the  hematinic  tonics.  In  the  beginning  of  the  treatment 
the  addition  of  the  bromides  is  often  essential  to  minimize  the  danger 
of  return,  and  belladonna  or  atropine  may  be  employed  as  an  anti- 
spasmodic.    The  use  of  the  following  is  recommended : — 

li  Bronioformum    1.5  .  gr.  xxij 

Tinctura   belladonnae    3.0     ttixIv 

Elixir  sodii  bromidi   100.0    Siiiss 

M.  et  sig. :   Take  a  teaspoon ful  in  water  before  meals. 

Followed  by  and  used  singly  later  on: — 

B  Strychninae   sulphas    0.07  jjr.  j 

Zinci   valeras    2.0    oss 

Fiat  cap.  or  pil.  no.  xxv.     Sig.:  Take  one  after  meals. 

Directions  should  be  given  that  the  stomach  be  never  overloaded 
with  food,  and  that  the  irritating  articles  of  food  as  well  as  the  use 
of  tea,  coffee,  alcohol  and  tobacco  be  discontinued.  Retiring  early, 
the  morning  cold  sponge  bath,  and  other  general  hygienic  measures 
should  be  advised,  and  in  the  end  a  sojourn  in  the  country.  When  the 
case  is  severe  or  persistent,  a  gastric  analysis  should  be  made,  the  feces 
examined  for  parasites,  and  perhaps  the  esophagus  examined  directly. 
Errors  of  refraction  should  be  corrected,  diseased  tonsils  removed,  and 
abnormal  conditions  in  the  ears  corrected  when  found.  An  esophageal 
sound  should  be  passed  occasionally,  and  should  obstruction  be  met 
with,  firm,  gentle  pressure  usually  overcomes  it,  after  which  the  instru- 
ment must  be  left  in  for  some  minutes.  When  cardiospasm  exists, 
with  or  without  dilatation  of  the  esophagus,  the  regular  employment 
of  a  dilating  instrument  often  gives  signal  results.  Successful  results 
from  suggestive  treatment  during  hypnosis  have  been  reported.  In 
very  severe  cases  the  keeping  up  of  the  patient's  nutrition  is  of 
prime  importance.  In  such  instances  rectal  feedings  may  be  indicated, 
and  even  the  performance  of  a  gastrostomy  for  teniix^rary  use  is  on  very 
rare  occasions  justifiable. 
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ACUTE   GASTRITIS. 

Separating  the  inflammatory  diseases  of  the  stomach  of  the 
catarrhal  type  into  those  which  pathologically  involve  mostly  the 
glandulature  and  are  of  short  clinical  duration,  and  those  which 
involve  also  the  submucosa,  musculature,  and  connective  tissue  and 
are  of  longer  duration,  an  arbitrary  division  into  the  acute  and  chronic 
forms  is  possible.  While  a  division  such  as  this  is  necessary  to  pre- 
sent the  subject  of  inflammatory  disease  of  the  stomach,  it  must  be 
said  that  sharp  dividing  lines  between  all  of  the  types  of  tlie>e  af- 
fections, both  pathologically  and  clinically,  must  be  very  ela-ti: 
Even  those  types  of  involvement  which  are  confined  strictly  to  the 
epithelium  and  glandular  parenchyma  must  be  divided  into  the  acute 
and  chronic  forms.  The  separation  is  further  complicated  by  the  fact 
that  basically,  in  both  the  acute  and  chronic  forms,  a  further  division 
is  necessar}'^  into  the  primary  and  secondary  types  of  .catarrhal  disease 
The  close  examination  of  the  stomach  walls  in  a  case  which  may  ha\e 
presented  itself  as  an  acute  condition  will  often  show  evidences 
long-standing  disorder.  On  the  other  hand,  the  stomach  case  whic: 
manifestly  had  run  a  chronic  clinical  course  and  which  shows  marked 
histological  changes  of  a  permanent  nature,  may  also  show  much  which 
is  on  the  order  of  an  acute  condition.  A  greater  or  less  degree  ti 
chronic  gastritis  is  such  a  common  and  w-idespread  condition  that  ni'-^t 
stomachs  when  examined  in  section  display  not  only  the  combination  -i 
the  acute  and  chronic  pictures,  but  even  various  parts  of  the  same 
<tomach  will  show  marked  differences  in  the  elemental  make-up.  .\\- 
proaching  the  subject  of  division  from  a  pathological  standpoint,  uni- 
formity of  classification  is  almost  impossible,  although  it  woidd  be  the 
most  desirable  in  the  presentation  of  them.  But  approaching  from  the 
etiological  and  clinical  standix^nts,  one  can  come  nearer  to  some  regular 
order. 

ACUTE  CATARRHAL  GASTRITIS. 

(Simple  Gastritis,  Acute  Indigestion.) 

Etiology. — Among  the  predisposing  causes  of  acute  catarrhal  gas- 
tritis may  be  mentioned  the  acute  fevers  and  infectious  diseases;  dis- 
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PLATE  XXXIX. 


Severe  acute  gastritis.  The  flat  appearance  of  the  glandulature  is  due  to 
swelling  caused  by  hyperemia,  inflltralion  of  the  mucosa  with  round  cells  and 
polynuclear  leucocytes,  general  cloudy  swelling  of  the  glandular  cells  and  superfi- 
cial epithelium,  and  the  exudate  in  the  submucosa.  At  numerous  places  over  the 
surface  of  the  organ  are  seen  adherent  masses  of  tough,  cloudy-white  mucus. 
The  tunica  propria  of  the  entire  stomach  was  involved,  but  below  the  sub- 
mucosa the  structures  were  not  included  in  the  inflammatory  process.  No  pus 
or  bacteria  could  be  found. 
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turbed  states  of  the  general  system,  such  as  gout  and  other  metabolic  dis- 
orders ;  low  states  of  nutrition,  such  as  debility,  anemia  and  the  blood 
dyscrasias;  and  states  of  chronic  congestions  of  the  stomach  due  to 
heart,  liver,  and  kidney  disease.  The  exciting  cause  is  usually  some 
dietetic  error,  consisting  of  overfeeding,  eating  when  physically  too 
tired  to  digest  foods  properly,  or  when  mentally  depressed  with  grief, 
sorrow,  terror  or  anger ;  the  taking  of  foods  unsuitable  for  the  individ- 
ual, those  which  are  unripe  or  improperly  cooked,  or  tainted  foods, 
such  as  ptomaine-bearing  ice  cream,  fish  and  meats;  overindulgence 
in  alcoholic  drinks,  or  a  simple  drink  taken  in  large  quantities  and  which 
is  too  hot  or  too  cold;  and  the  taking  of  irritating  drugs,  such  as 
quinine,  metallic  salts,  acids  and  alkalies,  iodides,  and  salicylates. 
Trauma  of  the  upper  abdomen  may  precipitate  an  acute  gastritis  in 
rare  instances. 

The  condition  is  more  frequently  met  with  in  men,  no  doubt 
because  dietetic  error  and  overindulgence  in  alcohol  are  more  common 
in  that  sex.  It  occurs  in  all  ages  from  the  infant  to  the  very  old,  in 
the  latter  of  whom  it  might  be  a  fatal  condition.  Most  of  the  cases  are 
seen  in  the  summer  and  fall,  due  probably  to  the  eating  of  unripe  or 
overripe  fruit,  the  excessive  drinking  of  ice  water  and  alcoholic  fluids, 
or  the  eating  of  food  substances  which  had  become  tainted  during  the 
hot  weather.  Those  seen  in  the  colder  weather  are  usually  due  to 
overindulgence  at  the  table  in  food  or  drink,  or  both  together. 

Pathology. — The  mucous  membrane  of  the  stomach  is  swollen 
and  presents  a  flat  appearance.  Congestion  is  usually  present  gen- 
eially,  although  it  may  be  seen  in  localized  areas  presenting  a  coarse 
mottling.  Usually  there  is  more  or  less  tenacious  mucus  clinging 
firmly  to  the  face  of  the  glandulature.  Spots  of  submucous  hemor- 
rhage may  be  observed,  and  small-sized  superficial  erosions  are  not 
uncommon  in  the  pyloric  region,  which  is  usually  the  most  affected  in 
the  process.  The  inflammation  may  extend  into  the  duodenum,  and 
in  children  may  involve  the  entire  length  of  the  small  intestine. 
Large  suggillations  may  occur,  but  are  rare. 

The  histological  changes  in  the  mucosa  are  usually  marked,  some- 
times out  of  all  proportion  to  the  intensity  of  the  symptoms.  The 
gastric  cells  are  swollen,  and  the  interglandular  substance  may  be 
injected  with  polynuclear  leucocytes.  Portions  of  the  columnar 
epithelium  may  be  absent.  Many  of  the  acid  cells  do  not  show  nuclei, 
displaying  merely  a  loose  granular  protoplasm.  This  same  change  is 
present  in  the  central  cells,  but,  because  of  their  poor  staining  power, 
it  is  more  difficult  to  ol)serve  this.  The  upper  portions  of  the  gland 
tubules  may  be  missing,  constituting  small-sized  erosions.     l>acteria  are 


476  ORGANIC  DISEASES  OF  THE  STOMACH. 

commonly  found,  the  more  frequent  types  of  which  are  the  bidlte 
lactid  aerogenes,  bacillus  coli  communis,  proteus  vulgaris,  aim 
albicans  and  streptococci.  Because  gastric  digestion  is  inhibiltdii 
these  disorders,  hydrochloric  acid  secretion  absent  and  mucous  prodncw 
abundant,  food  particles  adherent  to  the  stomach  surface  are  comma* 
met  with,  Beaumont  has  shown  that  the  surface  of  the  membrane diuin 
the  attacks  is  usually  alkaline,  or  but  very  faintly  acid. 

Sjrraptoms. — The  clinical  aspect  of  these  cases  ranges  all  ihewj 


)iigh   Ihe  (jlandular   layer  of  the   stomach  of 

,   showing   extensive    round-cell    in(iltralion   in  t1 

The  dark  spots  represent  hemorrhage.     X  105. 

from  the  milder  degrees  of  the  simple  dietetic  forms  in  whic' 
symptoms  are  mostly  gastric,  to  those  of  the  severe  prostrating 
due  to  ptomaine  poisoning  in  which  the  symptoms  are  genei 
well  as  local  in  the  stomach. 

The  onset  is  usually  acute,  following  a  manifest  indiscreti 
diet.  There  is  first  expericnceil  a  sensation  of  heaviness  or  fulln 
the  epigastrium,  accompanied  by  a  ilesire  to  belch.  .After  ej 
of  some  of  the  decomiKisitinii  gases,  a  short  spell  of  relief  is  obt 
which  may  be  followed  by  gastric  distress  greater  than  before,  D 
nausea  may  be  present,  and,  in  those  easily  disposed  to  vomi' 
stomach  contents  may  be  ejected,  after  which  the  relief  of  sympto 
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marked.     In  the  milder  cases,  the  gastric  distress  may  run  along  for  an 
hour  or  two,  and  then,  without  vomiting,  it  gradually  subsides. 

In  the  severe  forms,  nausea  and  acute  gastric  distress  are  early 
symptoms.  Eructations  are  rather  frequent,  affording  only  slight 
relief,  and  acute  pains  may  be  present  in  the  stomach,  radiating  to  the 
^lypochondriac  and  sternal  regions.  There  may  be  present  severe 
"Cadache,  a  moderate  rise  in  temperature,  anorexia,  the  regurgitation 
*>'  small  quantities  of  sour  or  bitter-tasting  stomach  contents,  marked 


thirst,  palpitation  of  the  heart,  giddiness,  rather  continuous  vomiting, 
and  general  nervous  disturbance,  such  as  restlessness  and  a  feeling  of 
fear  with  profuse  sweating. 

The  vomited  matter  consists  of  undigested  food  mixed  with 
mucus  and  bile,  and  is  of  an  acid  reaction  due  to  the  presence  of 
organic  acids.  If  the  vomiting  continues  when  the  stomach  contains  no 
food,  the  fluid  consists  of  saliva,  mucus,  bile,  and  even  blood  when  the 
retching  is  severe.  The  ejected  foods  are  usually  seen  in  rather  large- 
sized  pieces,  designating  absence  of  digestion  even  after  they  had  been 
retained  for  some  hours.  Together  with  the  lactic  and  butyric  acids 
found,  acetic  acid  in  those  who  have  drunk  alcohol  may  be  present  in 
easily  recognized  quantities.     Hydrochloric  acid  is  generally  absent. 
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The  abdomen  appears  bloated  and  the  stomach  markedly  tym- 
panitic and  sensitive  to  pressure.  The  bowels  are  usually  constipated, 
although  diarrhea  may  follow  the  attack.  The  tongue  is  coated,  an^ 
the  taste  pappy.  Herpes,  urticaria,  or  erythema  may  appear,  espe 
cially  when  tainted  fish  and  shellfish  have  caused  the  attack.  \s  i 
rule,  the  urine  is  diminished  in  quantity  and  quite  high  colored,  par- 
ticularly in  the  febrile  cases.  An  excess  of  indican  is  the  rule  when 
vomiting  has  not  occurred  and  the  bowels  remain  constipated.  The 
temperature,  present  in  about  half  of  the  cases,  may  run  as  high  as 
105°  F.  (40°  C),  and  may  be  preceded  or  accompanied  with  a  chill  or 
chilly  sensations.  The  catarrhal  inflammation  may  invade  the  duo- 
denum, and,  when  obstructing  the  gall-duct,  give  rise  to  icterus,  etc. 

In  the  forms  which  ensue  from  the  taking  of  poisoned  foods- 
meat,  fish,  ice  cream  containing  tyrotoxicon — the  symptoms  are  those 
of  a  severe  gastritis.  The  vom'iting  is  incessant,  and  the  prostration 
marked.  Cases  frequently  occur  in  a  number  of  individuals  of  a  fam- 
ily at  the  same  time,  or  in  small-sized  epidemics  among  those  who 
have  eaten  of  some  particular  food.  In  severe  cases,  the  prostration 
symptoms  of  small,  rapid  pulse;  feeble  heart's  action;  cold,  clammy  skin: 
blanched  countenance,  and  look  of  apathetic  resignation  may  be 
pronounced. 

Generally  the  attack  runs  from  one  to  four  days.  Neglected  cases 
or  those  occurring  frequently  in  the  same  individual  may,  by  gradual 
transition,  develop  into  the  subacute  or  chronic  form.  In  the  ptomain^ 
poison  cases,  where  the  prostration  is  marked,  the  patient  is  apt  to  die. 
The  same  may  be  said  of  acute  gastritis  which  occurs  in  middle-aged  and 
old  persons  late  in  the  course  of  long-standing  disease.  A  few  cases  in 
children  also  terminate  fatally. 

Diagnosis. — When  a  cause  is  apparent  and  acute  gastric  distress 
and  fever  are  present,  the  diagnosis  is  easily  made.  The  analysis  of 
the  vomitus  showing  absence  or  marked  diminution  of  hydrochloric 
acid,  the  presence  of  organic  acids,  and  the  undigested  character  of 
the  food  is  most  significant.  The  slowly  developing  febrile  forms  in 
which  the  gastric  symptoms  are  not  marked  may  be  confounded  for  a 
short  time  with  beginning  typhoid  fever;  the  quick  course  of  the  one 
and  the  absence  of  the  symptoms  of  enteric  fever  will  usually  clear 
tlie  diagnosis. 

While  the  Widal  reaction  would,  of  course,  be  absent  in  acute  gas- 
tritis, the  diazo-reaction  of  Ehrlich  may  be  present,  and  thus  much 
reliance  should  not  be  i)laced  on  its  presence.  It  should  be  remembered 
that  many  of  the  infectious  diseases  begin  with  a  history  of  acute  gastritis. 
Thus  it  is  that  in  all  cases  with  high  fever,  when  the  cause  is  not  plainly 
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apparent,  we  should  be  guarded  until  time  for  pathognomonic  symptoms 
of  other  diseases  has  passed.  The  temperature  in  acute  gastritis  rises 
sharply  and  then  falls  uninterruptedly  to  a  normal  level.  The  presence 
of  herpes  labialis  would  speak  in  favor  of  acute  gastritis,  but  it  may  also 
be  present  in  malaria  and  acute  pneumonia.  Acute  exacerbations  of 
chronic  disease  of  the  gall-bladder  and  ducts  and  biliary  calculi  not  causing 
much  pain  or  any  icterus  may  be  v mistaken  for  acute  gastritis.  The 
differentiation  between  these  conditions  is  simple. 

Treatment. — This  may  be  divided  into  medical  and  prophylactic, 
the  latter  having  to  do  with  not  partaking  of  those  foods  and  drinks 
which  would  cause  the  condition. 

Medical, — The  stomach  emptying  itself  by  vomiting,  or  by  diar- 
rhea if  the  stomach  contents  have  passed  into  the  intestines,  and  the 
persistent  anorexia  show  how   admirably   nature  cares   for  these  con- 
ditions.    Along  these  same  lines  with  treatment  of  any  special  symp- 
toms, such  as  excessive  pain,  incessant  vomiting,  or  marked  prostra- 
tion, the  therapy  should  be  laid.     If  spontaneous  vomiting  does  not 
occur  and  the  stomach  is  distended  with  gas  and  food,  measures  should 
tie  instituted  for  emptying  it.    This  is  important  when  the  gastric  distress 
oontinues  marked  or  in  the  ptomaine-poisoning  cases.     Lavage  of  the 
stomach   is  the   best  means   of   accomplishing  this.      A  hypodermic   of 
^pomorphine  (V20  grain)  may  be  given  to  promote  vomiting  in  the  sthenic 
cases,  as  it  is  always  best  not  to  give  the  strong  emetics  by  mouth.     In 
mild  cases  the  drinking  of  one  or  two  glassfuls  of  hot  water  may  relieve 
the   stomach   distress,  either  by  promoting  vomiting  or   serving  as  an 
internal  lavage  in  washing  the  stomach  contents  into  the  intestines.     A 
little  table  salt  or  small  amount  of  English  mustard  added  to  the  water 
should  be  the  only  emetic  measure  employed  per  os.     However,  both 
Evvald  and  Boas  recommended  the  following  if  emesis  does  not  occur  at 
the  onset: — 

R,  Pulvis   ipecacuanhae    1.5      gr.  xxiij 

Antimonii    et  potassii   lartras    0.05    gr.  % 

Fiat  chart,  no.  j.     Sig. :  To   be  taken  at  once  or  in  divided  doses. 

In  children  the  syrup  of  ipecac  may  be  employed  in  a  teaspoonful 
dose.  A  better  method,  in  my  experience,  is  to  use  smaller  doses  of 
the  syrup  (say  20  drops),  giving  it  every  ten  minutes  until  vomiting 
occurs. 

After  the  emptying  of  the  stomach  foods  should  be  withheld  for 
some  time. 

Later  on,  fluids  like  strained  barley,  rice  or  albumin  water,  or 
weak  tea  may  be  employed.     Solid  foods  should  not  be  allowed  until 
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the  demand  for  them  is  rather  insistent.  On  or  about  the  third  dav  tbin 
soups,  soft-boiled  eggs,  toast,  bread  and  butter,  oysters,  and  so  oa 
may  be  employed  and,  if  these  have  been  well  borne,  on  the  next  day 
meats  may  be  permitted,  after  which  the  resumption  of  the  regular 
bill  of  fare  would  be  safe. 

When  the  local  distress  is  marked,  a  mustard  plaster  on  iht 
epigastrium,  immediately  followed  by  an  icebag,  are  measures  of  service 
Turpentine  fomentations  to  the  abdomen  are  helpful  when  there  b 
much  general  distention  in  the  intestines  such  as  is  sometimes  seen 
during  the  subacute  stage.  In  all  cases,  it  is  wise  to  employ  a  purga- 
tive after  the  stomach  has  become  tolerant.  For  this  purpose  calomd 
is  best,  because,  in  addition  to  its  purgative  action,  it  is  the  best  intes- 
tinal antiseptic  we  have,  and  in  some  cases  has  quite  a  sedative  actioo 
on  the  stomach.  Because  of  these  it  has  marked  advantages  over 
oleum  ricini,  which  may  even  aggravate  the  stomach  condition  and 
re-establish  the  acute  symptoms  if  given  in  the  first  forty-eight  houn 
following  the  onset  of  the  attack.  The  advice  of  Ewald  of  emplo)ii^ 
calomel  in  two  large  doses  of  6  grains  each,  giving  them  one  hoar 
apart,  is  excellent  and  much  to  be  preferred  to  the  giving*  of  snial 
subdivided  quantities.  Citrate  of  magnesia  and  Seidlitz  powder  are 
too  gaseous  and  bulky,  and  stronger  salines  are  ungrateful  to  these 
tender  stomachs.  It  is  well  to  withhold  all  laxative  measures  nntil 
about  thirty-six  hours  after  the  beginning  of  the  attack. 

In  the  treatment  of  special  symptoms  it  may  be  said  that  internal 
antipyretics  should  not  be  employed.  The  pyrexia  is  of  short  dura- 
tion, its  presence  is  valuable  to  denote  the  course  of  the  condition,  and 
usually  not  high  enough  to  deserve  special  attention.  Furthermore, 
the  less  put  into  these  stomachs  the  better,  and  should  prostratwn 
suddenly  occur  one  would  not  be  pleased  at  having  coal-tar  products 
in  the  circulation  at  the  time.  For  the  pain  and  general  distress  a  smaD 
dose  of  morphine  or,  better  still,  codeine  administered  hypodennicallr 
is  helpful,  but  counter-irritation  and  hydropathic  measures  should  first 
be  tried  before  resorting  to  them.  The  following  suppositories  are 
useful : — 

H  Codcinae  sulphas    0.30    gr.  v 

Extractum   belladonna?    0.03    gr.  ss 

Enough  cocoa  butter  to  make  ten  suppositories. 

Sig. :  One   every  hour  until   relieved,   after  which   they   are  to  be 
discontinued. 

If  vomiting  continues  after  the  stomach  has  been  emptied,  the 
mechanical  sedatives,  bismuth  salts  or  cerium  oxalate,  are  of  benefit 
A  prescription  of  value  in  this  connection  is  the  following: — 


{ 
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B  Bismuthi  subnitras  6.0    3iss 

Cerii  oxalas    2.0    3ss 

Peppermint  sugar  3.0    3j 

Fiat  chart  no.  x. 

Sig. :  Take  one  powder  every  hour  until  vomiting  is  controlled. 

Sometimes  a  small  quantity  of  brandy  or  cracked  ice  taken  internally 
or  a  mustard  piaster  to  the  gastric  region  will  control  the  vomit- 
ing' sufficiently  well.  When  the  symptoms  of  hyperacidity  are  present, 
or  pyrosis  with  thirst,  the  alkalies  are  of  benefit.  Lime-water  on  ice 
may  be  employed  or  the  following : — 

9  Magnesii  oxidum, 
Sodii  bicarbonatis, 
Bismuthi  subcarbonas, 
Peppermint  sugar aa      8.0    3ij 

Fiat  pulv.    Sig.:  Take  one-half  teaspoon ful  in  water  every  three 
hours. 

When  the  prostration  is  marked,  sustaining  measures  should  be 
employed.  In  cases  of  ptomaine  poisoning  resort  to  strychnia  hypo- 
dermically  may  be  necessary  early.  Of  course,  in  these  cases  the  stomach 
should  first  be  cleansed  by  lavage  so  that  further  absorption  of  toxins  is 
stopped,  and  an  enema  then  given.  Unfortunately  if  the  case  is  seen 
somewhat  late,  the  tainted  food  may  have  passed  into  the  intestine,  and 
as  this  could  not  be  extracted,  measures  of  quick  purgation,  such  as  croton 
oil  or  colonic  enemata,  may  be  wise  after  the  lavage.  The  ptomaine  cases 
not  infrequently  go  into  extreme  collapse  and  require  heroic  treatment, 
such  as  would  be  employed  in  shock,  to  save  them.  Among  these  may 
be  mentioned  hypodermic  injections  of  the  stimulants  strychnia,  nitro- 
glycerin, ether,  camphor,  whisky,  or  the  hypodermic  preparations  of 
digitalis.  These  may  be  used  one  quickly  following  the  other  without 
danger  of  overstimulation,  for  it  must  be  remembered  that  in  a  serious 
case  the  prostration  is  progressive  and  liable  to  be  quick. 

Following  an  attack  of  acute  gastritis,  anorexia,  aversion  to  foods, 
and  some  physical  weakness  may  persist.  In  those  cases  the  follow- 
ing tonic  will  prove  useful : — 

IJ  Strychninae   sulphas    0.05  gr.  % 

Acidum  hydrochloricum  dilutum    30.0    Sj 

Elixir  gentianse    q.  s.  ad  120.0    5iv 

Fiat  mist.    Sig.:  Take  one  teaspoonful  in  one-half  glass  of  water 
before  meals,  through  a  glass  tube. 

ACUTE  SUPPURATIVE  GASTRITIS. 
(Phlegmonous  Gastritis,  Gastric  Abscess.) 

Acute  suppurative  gastritis  may  occur  as  a  primary  idiopathic 
malady  or  as  a  complication  of  other  gastric  affections.     Among  the 
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latter  may  be  mentioned  the  forms  which  occur  in  stomach  uncBoi 
in  the  infectious  diseases  typhoid,  puerperal  fever,  pyemia,  vrnth, 
anthrax,  severe  exanthemata,  and  articular  rheumatism.  The  disea-, 
as  a  primary  affection  is  rare,  and  occurs  either  in  the  diffuse  inlittratii' 
or  rather  localized  form  of  gastric  abscess.  Up  to  the  present  time,  aar 
Eorel  first  mentioned  it  in  1656,  about  one  hundred  cases  have  tail 
reported.  It  is  more  common  in  men  than  in  women,  and  is  gencnirl 
fatal.  It  is  caused  by  the  entrance  into  the  submucosa  of  a  vtmlafl 
organism,  usually  the  streptococcus,  through  some  defect  in  thegianl 


Fig.  91. — Photomicrograph  of  a  section  of  the  stomach  ot  a  ax 
of  phlegmonous  gastritis.  A,  Gastric  mucosa  densely  infiltrated  with  pu 
cells  in  the  interglandular  connective  tissue.  B,  Submucosa  very  muck 
thickened  and  inliltrated.  C,  Purulent  collection  which  oozed  out  wba 
the  cut  was  made  through  the  stomach  wall.    D,  Fat  tissue.    X  200 

mucosa,  althougli  at  autopsy  this  defect  is  rarely  seen.  While  At 
streptococcus  pyogenes  is  the  most  often  found,  other  organisms,  so* 
as  the  staphylococcus,  the  bacillus  coli  communis,  and  the  pneuno 
coccus,  may  be  present.  Wliere  focal  abscesses  occur,  mixed  infecW 
may  be  observed.  It  is  usually  met  with  in  laborers  of  late  middlciiit 
and  of  the  alcoholic  type. 

Pathology.— The  suppurative  process  may  be  rather  gencl 
throughout  the  stomach,  or  be  present  in  circumscribed  abscesses* 
the  gastric  wall.  In  the  diffuse  inflammation,  the  pyloric  region  n 
mostly  involved,   presenting  itself   as   swollen,  ho^y  and  pale  ydcf 
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in  color.  The  esophagus  is  rarely  attacked.  On  section  of  the 
pyloric  submucosa,  a  glairy  yellow  layer  from  1  to  5  millimeters 
thick,  which  on  pressure  exudes  puriform  material,  is  the  common 
picture.  In  the  diffuse  forms,  small  shallow  ulcerations  down  to  the 
submucosa  are  often  found  along  the  lesser  curvature  and  throughout 
the  stomach.  When  these  ulcers  are  very  small  (1  centimeter  in 
diameter)  they  may  display  a  granular  floor  with  a  reddened  periphery. 
While  the  orifices  of  the  tubules  are  usually  clear,  the  papillae  of  the 
duodenum  may  be  prominent  from  increased  stroma  and  polynuclear 
infiltration. 

On  microscopical  examination  the  stomach  wall  shows  marked 
infiltration  of  the  upper  layers  with  pus  cells,  polynuclear  leucocytes, 
scrum,  fibrin,  micrococci,  endothelial  cells,  lymphocytes  and  eosino- 
philic leucocytes.  The  deeper  layers  are  infiltrated  with  lymphoid  and 
plasma  cells  and  eosinophilic  leucocytes.  The  infiltration  usually 
extends  throughout  the  interglandular  tissue,  causing  small  ulcerations 
on  the  surface,  through  which  the  pus  wells  u])  from  the  submucosa. 
The  muscularis  shows  a  fatty  degeneration,  and  the  peritoneum  may 
be  raised  from  it  by  inflammatory  exudate.  These  latter  cases  are 
the  ones  which  are  liable  to  perforate,  although  the  same  may  occur 
through  a  circumscribed  abscess,  which  in  size  extends  from  the 
iniliary  form  to  one  as  large  as  a  hen's  egg. 

Other  accompanying  pathological  findings  in  these  cases  are  con- 
gested areas  in  the  region  of  the  stomach,  a  cloudy  fluid  collected  in 
"the  peritoneal  cavity,  congestion  of  the  pancreas,  pus  in  the  pleural 
a.nd  pericardial  sacs,  pneumonia,  nephritis,  and  purulent  meningitis. 

Symptoms. — The  onset  is  acute.  The  patient  suddenly  experi- 
ences an  intense  pain  in  the  gastric  region  which  is  not  increased  by 
pressure  or  change  of  position.  With  this  burning  pain  comes  an 
extreme  thirst,  dry  tongue,  and  an  obstinate  fever  of  103°  F.  to  105°  F. 
(39.5°  to  41°  C).  The  case  may  be  ushered  in  by  a  chill.  The  pulse 
becomes  small,  fast  and  then  irregular  in  the  early  stage.  The  patient  is 
extremely  restless  and  distressed,  and  these  symptoms  are  soon  followed 
by  delirium.  While  retching  is  generally  present,  vomiting  may  or  may 
not  be.  When  it  occurs,  the  vomiting  consists  mainly  of  mucus  and 
bile,  in  which  are  pus-cells,  numerous  bacteria  of  the  one  type,  and 
blood-cells.  At  the  onset  the  l>owels  do  not  move,  but  shortlv  after- 
ward  a  diarrhea  occurs.  Within  a  few  hours  prostration  and  coma 
ensue.  Perforation  into  the  general  peritoneal  cavity  may  occur, 
giving  the  abdominal  symptoms  of  that  condition,  or  the  case  runs  a 
subacute  course,  continuing  so  for  one  or  two  weeks.  Should  abscess 
of  any  size  occur,  it  might  be   felt  externally.     If  a  localized  plastic 
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peritonitis  takes  place,  a  friction  rub  may  be  heard  behind  the  costal 
cartilages  on  the  left  side  (Wagner). 

Diagnosis. — The  all-important  symptoms  are  the  finding  of  pus  and 
large  amounts  of  bacteria  (particularly  streptococci)  in  the  vomitus. 
As  vomiting  is  the  rule  in  these  as  well  as  in  all  cases  of  severe  acute 
gastritis,  this  detail  of  examination  should  always  be  carried  out.  Should 
rupture  of  an  abscess  occur  into  the  stomach  it  would  be  an  easy 
matter  to  observe  large  amounts  of  pus  in  the  gastric  contents  or  vomitus. 
Its  absence,  however,  should  not  exclude  phlegmonous  gastritis,  because 
cases  have  been  reported  in  which  the  stomach  ejecta  did  not  contain  pus. 
One  would  then  have  to  depend  upon  presence  of  organisms  and  the 
symptoms  of  pain,  vomiting,  meteorism,  fever,  diarrhea,  and  general 
phenomena  of  serious  illness.  According  to  Ewald,  the  cases  may  so 
mimic  abscess  of  the  spleen  or  left  lobe  of  the  liver  that  a  differential 
diagnosis  is  impossible.  When  localized  swelling  is  observed,  an 
exploratory  incision  or  puncture  with  an  aspirating  needle  may  be 
justified;  the  first  is  decidedly  the  safer  procedure.  In  cases  in  whidi 
the  physical  signs  are  vague  or  the  fever  absent  (small  number  of 
cases),  diagnosis  cannot  be  made  during  life. 

Treatment. — As  these  cases  are  almost  invariably   fatal,  espedaDy 
the  diffuse  form,  the  treatment  is  only  symptomatic.     Among  meas- 
ures to  be  used  is  the  lavaging  of  the  stomach  with  a  1  :  10,000  corrosive 
sublimate  or  a  half-ounce  of  boric  acid  to  a  quart  of  water.     I-argc 
doses  of  opium  can  be  employed  to  control  the  pain  and  general  dis- 
tress, ice-cold  applications  to  the  abdomen  may  be  used,  and  when 
collapse  occurs,  the  hypodermic  employment  of  strychnine,  ether,  cam- 
phor, and  like  stimulating  measures.     Medicines  by  mouth  are  of  little 
value,  but  iced  champagne  or  brandy  may  be  used  with  some  bencdL 
Should    localized    abscesses    occur,    drainage    by    surgery    is    in   order. 
Recovery  has  been  reported,  but  remembering  that  all  acute  gastric 
inflammations,  even  the  simple  acute  gastritis,  are  more  or  less  infec- 
tious conditions,  and  that  the  diagnosis  of  the  phlegmonous  form  is 
so  rarely  made  and  is  such  a  fatal  condition,  mistakes  in  diagnosis  may 
have  occurred.     Still,  when  only  circumscribed  abscesses  are  present 
these,  by  rupturing  through  the  mucosa  into  the  cavity  of  the  stomach.  ' 
might  drain  sufficiently  for  spontaneous  recovery  to  take  place. 

INFECTIOUS  GASTRITIS. 

What  are  designated  as  infectious  gastritides  are  those  conditions 
which  are  caused  by  the  invasion  of  bacteria  other  than  the  strict  sup- 
purating  type   and   those   (hie   to   worms   or   fungi.     Among  causadvt 


TOXIC  GASTRITIS.  485 

factors  which  have  been  reported  are  the  diphtheria  and  anthrax  bacilli, 
the  favus,  tlirush  and  yeast  fungi,  and  animal  parasites,  such  as  the 
larvae  of  diptera* (maggots).  It  is  also  known  that  ascarides  and  tape- 
worms reach  the  stomach  in  rare  cases,  causing  inflammation. 

The  symptoms  are  those  of  a  rather  severe  and  prolonged  form  of 
acute  simple  gastritis,  lasting  with  fever  for  one  or  two  weeks,  and  may 
be  mistaken  for  typhoid  fever. 

The  treatment  for  them  is  chiefly  expectant.  With  lavage  and 
small  doses  of  calomel  they  are  generally  favorably  influenced  toward 
recovery.  Should  there  be  reason  to  believe  that  intestinal  worms  are 
present  in  the  stomach,  measures  for  their  removal  should  be 
instituted. 

TOXIC  GASTRITIS. 

Etiology  and  Pathology. — This  is  an  intense  form  of  gastritis  pro- 
duced by  the  ingestion  of  corrosive  and  irritant  poisons.  Among 
those  taken  by  mistake  or  with  suicidal  intention  are:  carbolic  acid, 
potassium  cyanide,  corrosive  sublimate,  arsenic,  antimony,  chloroform, 
oxalic  acid,  the  mineral  acids — sulphuric,  hydrochloric  and  nitric — and 
the  caustic  alkalies  in  strong  solutions.  Strong  solutions  of  alcohol 
and  ammonia  and  croton  oil  should  also  be  mentioned  in  this  connec- 
tion. When  caused  by  the  non-corrosive  poisons,  intense  hyperemia 
and  tumefaction  leading  to  desquamative  changes  in  the  glandularis 
ensue.  The  mucosa  becomes  swollen,  superficially  necrotic,  and 
hemorrhagic  in  spots.  The  corrosive  substances  cause  a  more  general 
necrosis  of  the  mucous  membrane,  leading  even  to  an  involvement  of 
all  of  the  coats  and  rupture  of  the  stomach  into  the  peritoneal  cavity. 
The  non-corrosive  group  are  less  intense  in  the  destruction  of  the  parts 
they  come  in  contact  with,  and  are  more  commonly  accompanied  with 
fatty  degeneration  of  the  mucosa  and  small-celled  infiltration  of  the 
entire  glandular  connective  tissue.  The  lesions  may  be  of  various  grades 
of  severity,  and  are  either  general  or  localized.  In  the  corrosive  poison 
cases  the  mucous  membrane  of  the  mouth,  pharynx,  and  esophagus  show 
necrotic  areas. 

Symptoms. — Shortly  after  taking  the  poison  there  is  generally  an 
intense  agonizing  pain  with  intolerable  burning  in  the  epigastric, 
sternal,  and  mouth  regions.  The  stomach  region  becomes  exquisitely 
tender,  and  pressure  thereon  causes  marked  distress.  Vomiting  soon 
ensues,  which  becomes  incessant,  and  this,  by  increasing  the  pain,  may 
cause  fainting.  The  vomitus  contains  mucus,  blood  and,  sometimes  in 
the  corrosive  poisons,  shreds  of  mucosa.  The  thirst  is  great,  and  a 
diarrhea,,  consisting  of  thin,  bkx)dy  passages,  is  the  rule  when  enough  of 


Stomach  from  a  case  of  toxic  gastritis  due  to  carbolic  acid  poisoning. 
The  entire  inside  of  the  stomach  showed  the  caustic  effects  of  the  poison. 
The  glandulature  was  thickened  and  firm,  and  had  an  opaque  milky  ap- 
pearance. There  were  small  hemorrhagic  spots  here  and  there,  and  in 
places  the  submucosa  had  been  bared  of  mucosa.  The  stem  of  the  specimen 
is  the  esophagus. 
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Among  the  antidotes  employed  are :  in  the  caustic  alkalies,  dilute 
vegetable  acids,  lemon  and  lime  juice,  or  vinegar;  in  antimony,  tannin 
in  demulcent  drinks;  in  arsenic,  sesquioxide  of  iron,  made  by  adding 
carbonate  of  sodium  to  tincture  of  the  perchloride,  or  dialyzed  iron  may 
be  used ;  in  carbolic  acid,  alcohol,  solution  of  sulphate  of  magnesia  or 
of  soda,  dilute  sulphuric  acid,  or  saccharated  solution  of  lime;  in 
hydrocyanic  acid,  2  drams  of  magnesia  in  water,  followed  by  15 
minims  of  perchloride  of  iron  and  12  grains  of  ferrous  sulphate  in 
aqueous  solution;  in  iodine,  starch  water;  in  mercurial  salts,  white  of 
egg  and  flour;  in  oxalic  acid,  lime  or  magnesia;  in  phosphorus,  sulphate 
of  magnesia.  The  use  of  olive  oil  or  molten  vaselin  in  the  stomach, 
after  neutralization  and  lavage,  diminishes  the  effect  of  the  corrosive 
poisons  excepting  in  phosphorus  poisoning. 

Additional  matters  of  treatment  are  the  use  of  morphine  to  con- 
trol the  pain  and  general  distress,  bismuth  and  bits  of  ice  to  allay  the 
irritation,  and  an  icebag  externally  in  peritonitis.  Nutrition  should 
be  maintained  by  rectal  enemata  only,  and  recourse  to  stomach  feed- 
ings should  not  be  permitted  until  recovery  is  well  established.  The 
other  points  of  treatment  are  entirely  symptomatic.  Prostration  and 
collapse  should  be  combated  by  the  usual  measures  of  quick  stimula- 
tion. 
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CHRONIC  GASTRITIS. 

PRELIMINARY  REMARKS. 

What  is  designated  as  chronic  gastritis  is  a  clinical  entity  due  to 
pathological  changes  in  the  stomach,  and  not  necessarily  any  gastric  case 
which  simply  runs  a  chronic  or  subacute  dyspeptic  history.  The  term 
'*catarrh  of  the  stomach"  is  as  unfortunate  in  this  connection  as  is 
"catarrh"  of  any  other  part  of  the  human  economy.  The  author 
fully  coincides  with  Ewald  and  Penzoldt  in  objecting  to  this  obsolete  tenn, 
which,  like  "malaria"  and  "congestion  of  the  liver"  of  the  past,  covers  a 
condition  of  ignorance,  and  thus  is  doomed  to  oblivion  in  the  yean 
to  come.  For,  to  be  literal,  the  definition  of  the  term  catarrh  means  a  dis- 
charge of  fluid  from  a  mucous  membrane,  and  this,  like  edema,  cough,  etc, 

deals  with  a  symptom  and  not  with  the  causative  pathological  conditioa. 
More  than  this,  even  in  the  light  of  symptomatic  worth,  severe  as  well  as 
slight  degrees  of  organic  stomach  change  may  exist  without  any  increase 
in  the  amount  of  mucous  flow  beyond  the  normal  quantity.     Likewise,  it 
must  be  said  that  the  term  "chronic  dyspepsia"   (sometimes  used  as  a 
synonym  for  chronic  gastritis)  also  should  not  be  used.     The  reason 
for  this  is  because  chronic  dyspepsia  deals  only  with  the  length  of  the 
clinical  course  and  not  with  the  pathological  or  clinical  diagnosis,  whidit 
it  may  be  said,  is  as  liable  to  be  a  simon-pure  neurotic  disturbance  of 
secretion,  motility,  or  sensation  as  it  is  one  due  to  degeneration  and  des- 
quamation of  the  glandular  cells,  infiltration  of  the  connective  tissue, 
or  organic  change  in  the  musculature  of  the  stomach. 

A  clinical  and  therapeutic  distinction  of  service  in  severe  cases  of 
chronic  gastritis  is  the  division  of  the  cases  into  one  of  two  types — Ae 
sthenic  and  asthenic.  The  sthenic  cases  are  those  which  have  to  do 
with  increased  secretion  of  hydrochloric  acid  and  gastric  enzymes,  and 
sometimes  motility;  and  the  asthenic  those  in  which  these  are  dimin- 
ished or  absent  altogether.  In  the  pathological  classification  three 
main  types  of  chronic  gastritis  may  be  separated,  namely,  the  simple 
chronic  gastritis  in  which  the  elements  in  the  glandulature  mostly  are 
(48S) 
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affected;  the  hypertfophic  or  sclerosing  form,  where  in  addition  to  the 
above  the  connective  tissue  and  musculature  ar^  proliferated ;  and  the 
atrophic  form  showing  loss  of  epithelium,  actual  destruction  of  the 
glands,  and  more  or  less  growth  of  connective  tissue  in  some  cases. 

Added  to  these  distinctions  again  are  the  primary  and  secondary 
types.  The  former  are  the  cases  which  develop  and  are  sustained 
by  continued  indulgence  in  foods  unsuitable  in  quantity  or  quality,  the 
overindulgence  in  alcoholic  drinks,  or  the  use  of  irritating  alimentary 
substances,  among  which  may  be  mentioned  tobacco,  abuse  of  purga- 
tives, etc.  The  secondary  forms  are  those  which  develop  from  attacks 
of  acute  gastritis  plus  continued  indiscretion,  and  those  which  repre- 
sent complications  of  other  gastric  or  general  affections. 

Chronic  gastritis  is  clinically  a  disease  of  degree  of  pathological 
change  rather  than  one  of  definite  type  of  morbid  process.  For  while 
knowledge  of  definite  states  of  morbid  process  at  the  time  present 
much  of  practical  value,  it  must  never  be  forgotten  that  in  these 
conditions  one  state  of  pathological  process  is  a  transitory  condition 
passing  from  the  beginning  one  in  the  superficial  structures  to  the  end 
ones  in  which  all  of  the  layers  of  the  stomach  are  more  or  less  involved. 
Nor  does  the  whole  of  any  one  or  all  of  the  layers  of  the  stomach 
affected  always  display  a  uniform  degree  of  change.  Within  one  micro- 
scopic field  the  mucosa  of  what  may  be  considered  as  a  simple  chronic 
gastritis  may  show  distinct  infiltrative  change  on  the  one  hand,  as  well 
as  perfectly  normal  tubules  on  the  other,  and  in  what  may  be  considered 
as  a  distinctly  hypertrophic  condition  may  display  normal,  simply  af- 
fected, or  atrophically  involved  tubules  and  submucous  or  muscular 
involvements,  and  even  in  the  atrophic  conditions  normal  tubules  may  be 
seen  alongside  of  tubule  sheaths  completely  devoid  of  cells,  while  the 
interglandular  and  submucous  tissues  may  display  normal  areas  as  well 
as  some  markedly  infiltrated.  It  is  for  these  reasons  that  it  is  proper 
to  keep  in  mind  a  rather  composite  picture  of  the  various  pathological 
states,  and  view  them  all  in  the  migratory  sense  of  one  as  parent  to  the 
other,  with  simple  chronic  gastritis  as  the  beginning  and  complete  atrophic 
change  as  the  end  destructive  condition.  It  is  most  probable  that  it  will 
always  remain  impossible  in  the  living  subject  to  diagnose  just  what  the 
detail  picture  of  the  stomach  layers  in  a  chronic  gastritis  is.  Gastric 
analysis,  states  of  motility,  lengths  of  history,  and  subjective  symptoms  are 
all  we  now  have  to  figure  upon,  and  with  these  in  our  present  state  of 
knowledge,  and  unless  we  accidentally  gain  particles  of  gastric  mucosa  for 
examination,  much  of  the  diagnosis  in  the  ordinary  run  of  cases  remains 
as  a  supposition,  and  thus  the  most  logical  basis  of  treatment  remains 
fixed  upon  rather  symptomatic  standards. 
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ETIOLOGY. 

Chronic  gastritis  is  a  common  and  widespread  disease,  occurring! 
al]  stations  and  ages  of  life,  and  more  frequently  met  with  in  men  than  a 
women.  It  is  caused  in  the  direct  cases  by  continued  dietetic  errors  and 
methods  of  eating,  among  which  can  be  mentioned  the  eating  of  foods  j 
inferior  in  quality  or  improperly  prepared,  rapid  eating  (resulting  is 
imperfect  mastication),  overfeeding,  excessive  drinking  of  iced  fluids, and 
the  intemperate  use  of  alcohol.  The  excessive  use  of  tea,  coffee,  and 
tobacco  are  additional  potent  factors,  and  so  is  overindulgence  in  carbo- 
hydrates and  fats.  Among  many  cases  it  must  be  said  that  two  or  mon 
causes  are  usually  existent  in  the  same  case,  and  that  all  of  the  factoc 
given  tend  to  irritate  the  stomach  and  therefore  cause  a  change  in  tk 
condition  and  function  of  the  organ. 

Rapid  eating  and  overeating,  the  continued  taking  of  overseasooi 
foods,  and  the  drinking  of  alcoholic  or  iced  drinks  are  the  most  commoi 
causes  in  its  production.  Among  those  who  habitually  partake  of  tk 
lighter  forms  of  still  wines  at  their  meals,  chronic  g'astritis  is  not» 
common  as  in  those  who  partake  of  the  spirituous  ones  (whisky  (f 
liquors),  those  which  are  carbonated  (champagne,  sparkling  Moselie), 
or  those  which  contain  much  carbohydrate  (beer,  ale).  The  etiologlf 
in  moderate  alcohol  drinkers  is  often  associated  with  dietetic  error, 
and  these  cases  are  liable  to  be  found  in  those  who  are  well  nourisiirf 
and  who  lead  a  steady  and  regular  life  in  other  ways.  Among  direct 
conditions  which  may  start  a  chronic  gastritis  may  be  mentioned  an  acute 
gastritis  incompletely  resolved,  typhoid  fever,  and  an  unhealthy  condition 
about  the  mouth,  such  as  carious  teeth.  . 

Chronic   gastritis   is   commonly   present   as   a    secondary    disorder  1 
caused  by  the  irritation  of  other  gastric  affections.     Among  these  arc 
cancer,  ulcer,  atony,  and  long-standing  neurotic  secretory  and  motor 
disturbances.     It   also   accompanies   the   constitutional    disorders  of 
anemia,    chlorosis,    leukemia,    chronic    tuberculosis,     Addison's   and 
Bright's  disease,  gout,  nephritis,  diabetes,  syphilis  and  amyloid  diseast 
And,  again,  it  may  result  from  conditions  of  the  portal  circulation  causing 
chronic  engorgement   of    the   digestive   mucous  membrane,  ^uch  as  is 
present  in  hepatic  cirrhosis,  chronic  heart  and  some  chronic  lung  affec- 
tions, and  Banti's  disease.    It  may  accompany  or  develop  from  almost anjc 
subacute  or  chronic  disorder  causing  debility  or  devitalization  of  the 
general  tissues  of  the  l)0(ly. 

PATHOLOGY.  ' 

Simple  Chronic  Gastritis. — In  simple  chronic  gastritis  the  organ  is      j 

usually    slightly    enlarged,    the    mucous    membrane    pale    gray    and  io 


CHRONIC  GASTRITIS.  491 

parts  reddish  in  color,  and  covered  with  a  closely  adherent,  tenacious 
mucus.  At  the  pyloric  end,  the  mucosa  may  be  found  irregularly  pig- 
mented and  presenting  a  rough,  mammillated  surface;  to  this  latter 
condition  has  been  given  the  terms  etat  mammelone  and  gastritis  poly- 
posa.  While  the  membrane  is  usually  thicker  than  normal,  it  may  be 
much  thinner  and  firmer.  The  pyloric  region  is  most  affected, 
although  a  very  general  uniform  process  throughout  the  organ  may  be 
observed. 

The  minute  anatomy  shows  a  parenchymatous  and  interstitial 
inflammation  of  the  glandularis,  and  in  long-standing  cases  limited 
states  of  infiltration  of  the  submucosa  and  perhaps  some  degree  of 
hypertrophy  or  atrophy  of  the  muscularis.  The  gland  cells  show 
cloudy  granular  swelling,  and  the  distinction  between  the  central  and 
acid  cells  cannot  be  recognized,  particularly  in  the  glands  of  the 
pyloric  region.  Usually  with  tubules  giving  the  above-mentioned  pic- 
ture are  seen  tubules  containing  cells  in  more  or  less  advanced  states  of 
fatty  degeneration,  cells  detached  from  the  basement  membrane  and 
lying  free  in  the  space,  or  tubule  sheaths  entirely  devoid  of  cells. 
The  common  picture  of  the  cells  is  one  of  mucoid  degeneration.  It  is 
this  rather  composite  degenerative  state  of  affairs  in  the  glandularis 
that  gives  in  the  histological  examination  of  all  types  of  chronic  gastritis 
their  similarity.  The  difference  plainly  is  only  one  of  degree,  although  in 
ivhat  may  be  considered  as  the  true  simple  chronic  gastritis  only  the 
cells  in  the  upper  part  of  the  tubules  may  be  affected,  while  those  near 
the  fundus  of  the  gland  may  be  found  quite  normal.  The  tubuli  them- 
selves may  have  lost  their  normal  regular  arrangement  and  show 
atypical  branching  like  the  fingers  of  a  glove.  This  spreading  is  due 
to  round-cell  infiltration,  which  is  seen  mostly  in  the  superficial  region 
of  the  glands.  The  gastric  epithelium  is  frequently  defective,  and  the 
mouths  of  the  glands  are  filled  with  a  pale  mucus.  The  veins  are 
usually  enlarged,  and  small  areas  of  hemorrhage  may  be  observed  in 
the  pyloric  region. 

Hypertrophic  and  Sclerosing  Gastritis. — These  types  represent 
more  advanced  conditions  than  the  above.  The  membrane  may  either 
preserve  a  rather  normal  appearance  or  is  most  irregular  from  hyper- 
trophic changes  in  the  connective  tissue  about  and  below  the  glands, 
causing  the  mucosa  to  be  thrown  up  in  ridges.  The  histological  state 
which  causes  the  formation  of  these  ridges  is  particularly  connective- 
tissue  change  about  the  ductus  alveoli  of  the  peptic  glands.  If  these 
hyperplastic  processes  are  confined  to  localized  areas  they  cause  irregu- 
larity on  the  surface  of  the  membrane  at  that  point,  while  an  inch  or 
two   from  it  the  membrane  may  have  quite  a  normal  appearance. 


492  ORGANIC  DISEASES  OF  THE  STOMACH. 

When  the  subniucosa  is  involved,  as  is  generally  the  case,  the  ]:■>.: 
tissue  of  this  strata  is  rendered  tougher  and  more  inelastic,  resuhin;:  - 
less  freedom  of  movement  of  the  glandularis  upon  the  inner  mu.-ci:/ 
coat. 

This  fact,  interfering  as  it  does  with  the  proper  degree  "i  :- 
culation  of  blood  to  the  glandularis  during  digestion,  together  v.:/. 
the  destruction  of  the  cellular  elements  in  the  tubuli  above,  which  riu-^-^i 
from  simple  "protoplasmic  change  to  complete  loss  and  vacuolizati.r. 
explains  the  absence  or  decrease  of  secretion  of  gastric  juice  in  thev. 
cases. 

In  the  further  advancetl  conditions,  a  sclerotic  atrophy,  with  ih:r- 
ning  of  all  of  the  coats  of  the  stninach  (phthisis  ventricuH,  or  compleir 
atrc>[)hic  gastritis),  may  ensue,  or  an  enormous  thickening  of  the  ca': 
of  the  stomach  may  be  found,  due  to  an  hypertrophied  muscularis  i:' 
chronic    inflammation    transmitted    down    from    the    submucosa    i:- 
rhosis  ventriculi). 

When  this  is  present  the  general  infiltration  and  contraction  :: 
the  connective  tissue  and  the  hypertrophy  of  the  muscular  layer- 
cause  marked  reduction  in  the  size  of  the  organ.  There  being  mere 
muscular  tissue  in  the  pyloric  region,  a  stenosis  of  this  area  is  ofier. 
observed,  and  to  which  condition  the  term  hyperplastic  stenosis. :: 
contradistinction  to  the  stenosis  of  malignant  disease,  has  been  give: 
The  hypertrophic  nuiscular  types  oi  late  gastritis  are,  in  my  experier.t 
less  common  than  the  atrophic  form,  in  which  the  organ  remair? 
normal  in  size  or  is  somewhat  dilated. 

Atrophic  Gastritis. — This  form  may  be  the  termination  of  a  simp.e 
chronic  gastritis  or  it  may  begin  as  an  atrophic  form  at  the  start.  I' 
represents  the  end  pathology  of  the  most  severe  types  of  chronic  gas- 
tritis, one,  it  may  be  said,  in  which  the  stomach  as  an  organ  had  lo.v 
its  function  of  sccretioti  (other  than  mucus),  but  usually  retains  ilic 
faculty  of  sensation  and  sniue  degree  ()f  motility.  It  is  probable  that  ihe 
ty])ically  thinned-MUt  stomach  of  an  atn»phic  gastritis  begins  as  a  glanduLr 
invnlvement  in  which  early  deep  >ul»nuicous  and  muscular  change  is  :v:' 
so  much  of  a  feature  a<  tho>e  which  pass  to  the  hypertrophic  stage  fr«T: 
a  simple  chronic  ga>lritiN.  1  believe  that  the  extent  of  inflammatory  cv- 
inldlratinn  of  the  stomach  layer-  i-  the  <lelermining  factor  in  prodiicin;: 
a  l)r^)gre^'^ive  clin»nic  j^'a>iritis  in  <ine  ca^e  in  an  hypertrophic  state  aii'I  ii^ 
another  an  alrojOiic  -tate.  it  ha-  appeare«l  to  me.  from  careful  niicn»>ct>pi: 
examinaiinii  c^\  the  <tnmacli  walls  in  three  cases  of  atrophic  gasiriti-. 
that  the  condition  wa*^  due  to  a  iLrastritis  more  definitely  contlned  to 
the  j^landulature,  an<l  in  wliiili  tlnTe  wa<  a  more  complete  degenerati\o 
change  in  the  tubule  cell<  a-  an  early  re-ult.     The  pathological  picture 


PLATE  XLI. 


Gastric  mucosa  in  a  case  of  advanced  hypertrophic  gastritis  due  to  chronic 
alcoholism.  In  places  the  membrane  was  hemorrhagic  but  it  had  mostly  a  dull 
slate  gray  color.  The  mucosa  was  much  thickened  and  thrown  into  ridges.  All  of 
the  coats  were  hypertrophicd.  The  organ  contained  much  fairly  firm,  thick,  glassy 
adherent  mucus,  and  sections  through  the  organ  showed  all  stages  of  degeneration 
of  the  glandular  cells :  increased  fibrous  tissue  formation,  mostly  between  the 
vestibular  entrances  to  the  gland  ducts — the  contraction  of  this  fibrous  tissue  is 
the  cause  of  the  ridges — and  of  the  musculature,  mostly  at  the  pylorus.  The 
stomach  as  a  whole  was  not  contracted  and  there  was  no  actual  stenosis  (hyper- 
trophic) at  the  pylorus. 


PLATE  XLII. 


Hypertrophic  gastritis.  A,  Pyloric  region  laid  open  showing  the 
thickened  musculature  and  increased  fibrous  tissue.  B,  Cavity  of  the 
stomach.  The  mucous  membrane  is  thrown  up  into  the  rounded  ridges  seen 
in  a  late  hypertrophic  gastritis.  The  tubules  in  the  glandularis  itself  had 
been  practically  destroyed  (atrophic  gastritis).  The  entire  organ  was 
contracted  and  stiff  from  connective  tissue  formation  in  all  of  the  layers. 
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Posterior  view  of  the  stomach  of  advanced  gastric  cirrhosis  due  to 
a  sclerosing  gastritis.  In  some  parts  of  this  specimen,  at  E,  the  stomach 
wall  was  2  centimeters  in  thickness  and  was  a  firm  fibrous  consistency 
with  marked  hypertrophy  of  the  musculature.  The  pyloric  aperture 
was  0.5  centimeter  in  diameter  and  the  distance  between  the  center  of 
the  cardia  and  Che  pyloric  opening  was  only  4  centimeters.  Below  the 
attachment  of  the  gastrophrenic  ligament,  or  lesser  omentum,  is  seen 
a  constriction  running  vertically  through  the  organ,  giving  the  appearance 
o{  a  typical  hour-glass  contraction.  The  cavity  of  the  stomach  held  only 
26S  cubic  centimeters  of  water.  A,  Fundus.  B,  Cardia.  C,  Pylorus. 
D,  Attachment  of  the  gastrophrenic  ligament.  E,  Thickest  parts  of  the 
organ.  F,  Contraction  partially  dividing  the  lumen  of  the  organ.  (The 
reproduction  is  a  trifle  more  than  two-thirds  the  actual  size  of  the  organ.) 
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Gastric  mucosa  from  a  case  of  atrophic  gastritis  due  to  chronic  alcoholism. 
From  the  cardiac  end,  along  the  lesser  curvature  to  the  pylorus,  and  almost  all  of 
the  left  half  of  the  specimen,  shows  a  flat  appearance  to  the  mucosa.  The  lower 
right  quarter  shows  evidences  of  a  hyperplastic  gastritis  (marked  rounded  ridges). 
In  the  entire  specimen  the  glandulature  had  been  destroyed  and  replaced  by  fibrous 
tissue  and  small  round  cell  infiltration.  There  were  no  secretions  of  hydrochloric 
acid  or  enzyme  in  this  stomach  during  life. 
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Gastric  mucosa  from  a  case  of  atrophic  gastritis  due  to  chronic  alcoholism. 
r"roin  the  cardiac  end,  along  the  lesser  curvature  to  the  pylorus,  and  almost  all  of 
he  left  half  of  the  specimen,  shows  a  flat  appearance  to  the  mucosa.  The  lower 
■ight  quarter  shows  evidences  of  a  hyperplastic  gastritis  (marked  rounded  ridges). 
!n  the  entire  specimen  the  glandulature  had  been  destroyed  and  replaced  by  fibrous 
;issue  and  small  round  cell  infiltration.  There  were  no  secretions  of  hydrochloric 
acid  or  enzyme  in  this  stomach  during  life. 
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5n  these  stomachs  is  one  of  extensive  change  in  the  elements  of  the 
'tubules,  and,  from  lack  of  gastric  function,  an  atrophy  of  the  organ 
"takes  place  such  as  invariably  occurs  in  the  soft  parts  of  the  human  body 
from  loss  of  specific  function. 

The  surface  of  the  mucosa  is  smooth  and  of  a  grayish  color  in 
<»mplete  cases.  General  pigmentation  and  congestion  are  not  often 
seen,  but   areas   of   hypertrophic   formations,   hemorrhage,   or   small 


Fig.  92, — Mucosa  in  atrophic  gastritis.  Microscopic  viow  of  a  post- 
tem  section  from  an  alcoholic  case  of  long  standing.  A,  Round  spaces 
of  tubules  denuded  of  cells.  B,  Gastric  tubules  containing  cells  with 
mucoid   degeneration   showing   loss   of   cell-structure   and   staining   power. 

C,  Gastric   tubules    showing   the    intermediate    stage    between    A    and    B. 

D,  Apparently  normal  gastric  tubules.     E,  Small   round-cell   infiltration. 
F,  Increased  mterstitial  tissue.    X  400. 


ulcerations  may  be  observed;  the  latter  are  termed  chronic  catarrhal 
ulcers. 

The  study  of  the  glandulature  shows  marked  degeneration  and 
destruction  of  the  glandular  elements.  While  in  a  case  not  com- 
pletely advanced,  tubules  may  be  seen  containing  cells  which  stain 
well  and  are  in  proper  alignment,  the  majority  of  them  are  in  a  greater 
or  less  stage  of  degeneration.  These  are  noted  in  the  processes  of 
mucoid  and  fatty  degeneration,  the  detachment  of  the  cells  from  the 
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basement  membrane,  and  finally  their  complete  disappearance,  leaiio; 
only  empty  spaces.  In  the  advanced  cases  the  infiltrative  ami  con- 
tracted changes  of  the  interglandular  substance  finally  close  up  k 
tubules,  causing  their  obliteration  and  leaving  here  and  there  irreguto, 
cyst-like  formations.     An  occasional  tubule  down  near  the  submuco-a 


r\ 


Fig.  93. — Photomicrograph  of  the  glandular  layer  of  the  human 
Stomach  ill  a  case  of  advanced  atrophic  gastritis.  At  A  is  shown  a  cross 
cut  through  a  gastric  tubule  in  which  the  normal  cell  picture  is  still 
preserved.  The  B%  show  tubules  in  various  stages  of  degeneration.  The 
clear  spaces  in  the  section  represent  tubules  entirely  denuded  of  cells,  and 
along  the  free  surface  it  can  be  noted  that  the  columnar  cells  are  also 
gone.  The  infundibula  have  broken  down  at  C,  and  at  D  they  are  com- 
pletely obliterated.  The  entire  glandularis  is  infiltrated  with  round  cells, 
which  are  seen  thickest  in  the  lower  region  of  the  tubules  and  in  the 
submucosa.  Muscularis  mucosae  at  E,  The  specimen  shows  the  loss  of 
characteristic  structure  of  the  secreting  portion  of  the  stomach,  and  the  case 
showed  clinically  an  absence  of  all  stomach  secretions  excepting  mucus. 
X  100. 

may  display  glandular  elements  not  entirely  destroyed.  But  when 
such  are  seen,  the  area  above  them  is  in  such  indefinite  arrangement 
and  there  is  so  much  infiltration  around  them  that  plainly  such  could 
serve    to   no   purpose   in    the   way   of   gastric-juice   secretion.    The 
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columnar  cells  covering  the  surface  of  the  mucosa  and  lining  the 
alveoli  of  the  glands  are  completely  lost. 

It  should  finally  be  mentioned  that"  this  same  picture  of  mucous 
destruction  may  be  seen  in  hypertrophic  gastritis,  and,  as  was  stated 
at  the  onset,  that  different  portions  of  the  same  stomach  may  show  all 
of  the  above-described  clinical  types.  It  is  to  the  extent  that  a  certain 
progressive  change  predominates  that  the  terms  simple,  hypertrophic 
or  sclerotic,  or  atrophic  chronic  gastritis  have  been  given  to  designate 
the  type. 

SYMPTOMS. 

As  a  rule,  the  onset  of  a  chronic  gastritis  cannot  be  determined. 
The  disease  usually  develops  very  gradually  and  insidiously.  The 
initial  symptoms  are  not  well  marked  and  thus  the  condition  is  usually 
ignored.  After  a  time,  however,  disturbances  become  pronounced  and 
a  series  of  many  varied  symptoms  present  themselves.  Among  these 
is  a  sensation  of  fullness  and  pressure  in  the  gastric  region  coming  on 
after  meals,  with  a  general  feeling  of  oppression.  Dizziness,  palpita- 
tion of  the  heart  and  shortness  of  breath  (asthma  dyspepticum)  may 
be  present.  These  may  be  relieved  by  belching,  although  a  rather 
steady  distress  in  the  stomach  continues  during  the  major  part  of 
stomach  digestion.  Sometimes  the  distress  and  pain  continue  when 
the  organ  is  empty,  and  on  pressure  over  the  stomach  an  indefinite 
sense  of  mild  degree  of  diffuse  pain  or  distress  may  be  complained  of. 
Ajnong  the  most  constant  symptoms  are  the  following : — 

Mouth. — The  tongue  is  coated  and  the  patient  complains  of  a  bad 
taste  in  the  mouth.  The  latter  is  most  marked  after  meals  or  in  the 
mornings,  but  may  be  present  as  a  constant  condition.  Regarding 
the  looks  of  the  tongue,  it  may  be  red  on  the  tip  and  margin  with  a 
triangular-shaped  coating  on  the  dorsum,  or  the  entire  tongue  may  be 
soft,  pale  and  flabby  looking,  showing  serrations  from  the  teeth,  and 
generally  covered  with  a  thin  furry  coating.  The  breath  may  be  tinged 
with  a  fetid  odor;  particularly  is  this  present  when  the  teeth  are  in  a 
carious  state.  Catarrhal  states  of  the  faucial  and  oral  membranes  are 
common.  Among  the  conditions  observed  are  pharyngitis,  postnasal 
catarrh,  and  stomatitis.  When  much  catarrhal  involvement  is  present  in 
the  mouth,  the  breath  is  more  offensive,  and  complaint  is  made  that  "foods 
have  no  taste."  The  secondary  involvement  of  the  mucosa  of  the  throat 
is  the  origin  of  the  so-called  "stomach  cough." 

Stomach. — The  appetite  is  fitful  in  the  majority  of  cases — that  is. 
at  one  time  it  is  poor  and  at  another  much  improved.  More  or  less 
anorexia  is  usually  present.     In  some  cases,  again,  anorexia  is  not  ob- 
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served  and  the  desire  for  foods  may  be  quite  normal.  Freakiness  in  the 
selection  of  foods  is  common,  and  there  may  be  present  an  absence  oi 
the  desire  for  foods  of  the  ordinary  and  best  forms.  Among  the  irregular 
foods  sought  are  those  which  are  piquant,  salty,  or  acid.  A  common 
symptom  in  this  connection  is  the  satiety  that  comes  from  just  a  few 
mouth fuls  of  food  or  drink.  Thirst,  however,  may  be  much  increased, 
and  there  may  be  present  increase  in  the  salivary  and  pharyngeal 
secretions. 

Nausea   is   an   early   and   generally   present    symptom,    particularly 
in  the  severe  states  of  gastritis.     It  usually  comes  on  after  the  incaL 
but  may  be  present  when  the  stomach  is  empty.     If  vomiting  of  foods 
occurs,  the  nausea  is  relieved  for  the  time  being.     A  burning  sensation 
may  be  present  under  the  sternum  (pyrosis),  due  to  hyperacidity  fixm 
increased  hydrochloric  or  organic  acids  in  the   stomach.     At  these 
times  there  may  be  present  eructations  of  a  sour   acid   gas  or  fluid 
Distinct    flatulency    is    suggestive    of    gastric    atony    or    that    marked 
neurotic  disturbance  is  also  present.    Vomiting  of  the  entire  stomach 
contents  is  rarely  observed,  but  may  occur  because  of  some  extreme  indis- 
cretion in  diet.     It  is  more  of  a  regurgitation  of  small   quantities  oi 
stomach  fluid,  consisting  of  mucus  with  particles  of  food  in  various 
stages  of  digestion.     When  this  is  present  it  is  often  met  with  in  the 
mornings  before  or  after   breakfast.     In   alcoholic   cases  *  considerabk 
retching  and  ejection  of  mucus,  bile  and  saliva  are  common  and  charac- 
teristic morning  symptoms.     In  atrophic  gastritis  complete  vomiting  may 
be  a  prominent  feature.     From  the  long-continued  passing  of  undigested 
foods  into  the  intestines  an  enteritis  or  a  functional  disturbance  of  the 
liver  may  be  i)resent.     This,  of  course,  would  add  intestinal  symptoms 
to  the  case.     In  the  well-advanced  hypertrophic  cases  the  clinical  picture 
is  suggestive  of  mild  degrees  of  pyloric  stenosis,  and  a  diagnosis  from 
diflfuse  contracting  carcinoma  may  be  quite  difficult.    It  may  be  said  in  the 
distinctions   between   these  that   in   the  gastritis  cases   gastric   bleeding 
is  rare,  the   condition  is   more  of   a  chronic  one,   and   should  a  mass 
be  felt  in  the  epigastrium  (hypertrophic  stenosis)  it  would  always  be 
small  in  size  and   remain  sharply  confined  to  the   stomach  proper. 
There  would  also  be  absence  of  collective  vomiting,  since  these  stom- 
achs are  always  contracted  and  unable  to  hold  more  than  a  small 
amount  of  nourishment  at  any  one  time.     The  X-rays  usually  decide  the 
distinctions. 

General  Nutrition. — In  early  cases  the  appearance  of  the  patients  is 
quite  good.  They  look  well  nourished  and  one  would  hardly  suspect 
that  a  state  of  chronic  gastritis  existed,  even  as  I  have  seen  in  a  few 
rather    advanced    cases.      In    the    course   of   time,    if    attention   is  not 
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given  to  the  condition,  inevitable  change  in  the  general  nutrition 
and  the  state  of  health  ensues.  This,  as  von  Noorden  has  suggested, 
is  partly  due  to  "most  dyspeptics  not  eating  enough."  While  this  is 
true  in  the  main,  cognizance  should  be  taken  of  the  fact  that,  because  of 
the  degenerative  change  in  the  stomach  and  the  enteritis  which  may 
ensue  from  the  disturbance  in  gastric  secretion  and  extension  onward, 
the  general  health  may  suffer  even  when  sufficient  food  is  taken.  In  the 
atrophic  cases  there  is  present  a  moderate  degree  of  progressive  anemia, 
resembling  a  minor  degree  of  the  pernicious  type.  The  lancinating  pains 
present  in  the  stomach  after  eating,  and  the  loss  of  gastric  and  intestinal 
function  (gastro-enteric  atrophy)  often  make  increased  feeding  in  these 
cases  an  impossible  or  dangerous  matter.  One  should  always  look  at  the 
dual  side  of  this  subject  in  advanced  cases  of  gastritis. 

Bowels  and  Urine. — The  bowels  are  frequently  found  affected. 
The  common  state  is  constipation  from  atony,  which,  in  the  advanced 
cases,  is  most  obstinate.  A  diarrhea  may  exist,  particularly  in  those  who 
drink  heavily  of  beer  or  ale,  or  who  have  much  intestinal  fermentation 
and  putrefaction.  Alternating  periods  of  constipation  and  diarrhea  are 
occasionally  met  with ;  these  cases,  in  my  belief,  should  be  looked  upon 
more  as  conditions  of  constipation  in  which  the  diarrhea  is  a  second- 
ary matter  to  the  constipation.  The  urine  is  usually  rich  in  urates 
and  phosphates,  indican  is  commonly  present,  and  albumin,  renal  casts 
and  cellular  elements  may  be  found  in  long-standing  cases.  The  latter 
designates  a  chronic  nephritis,  a  not  uncommon  accompaniment  in  long- 
standing cases  of  the  atrophic  type. 

GASTRIC  ANALYSIS. 

While  the  diagnosis  may  be  suspected  from  the  clinical  symptoms, 
a  gastric  analysis  should  always  be  made.  This  comprises  the  micro- 
scopic and  clinical  analyses  of  test-meals,  of  lavage  water,  or  saline 
instillations  from  the  empty  stomach.  Such  examinations  are  not  only 
necessary  for  the  purpose  of  diagnosing  a  state  of  chronic  gastritis,  its 
type,  and  the  proper  treatment  to  be  instituted,  but  are  important  in 
the  prognosis  and  to  watch  results  which  are  being  obtained  from 
therapy.  Fortunately,  much  definite  information  can  be  derived  from 
these  laboratory  findings,  which,  for  the  purpose  of  practical  distinc- 
tion, may  be  offered  in  the  following  types  of  cases : — 

Simple  Gastritis. — One  hour  after  an  Ewald  test-meal  the  gastric 
contents  show  a  lessened  degree  or  in  rare  instances  an  absence  of 
free  and  combined  hydrochloric  acid,  a  low  total  acidity,  a  juice  of 
low  enzymotic  power,  increased  amounts  of  incorporated  mucus,  and 
the  food  is  more  or  less  imperfectly  digested.     The  total  quantity  of 
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extraction  may  be  normal,  or  somewhat  larger  (70  to  150  cubic  centi- 
meters), and  macroscopically  the  roll  is  found  in  large  particles  and  ihc 
crust  of  the  roll  or  bread  in  large  pieces  (poorly  digested).  When  the 
acid  secretion  of  the  stomach  is  low,  erythrodextrin  is  present  in  small 
quantities,  while  achroodextrin  and  sugar  are  abundant.  This  is  due 
to  the  absence  of  the  inhibiting  effects  of  the  hydrochloric  acid  on  the 
salivary  content  and  the  more  complete  digestion  of  ptyalin  on  the 
starches  in  the  stomach.  The  fasting  stomach  shows  the  rather  constant 
presence  of  mucus  and  leucocytes  in  increased  amounts.  Sometimes 
with  the  normally  present  squamous  epithelial  cells,  those  from  the 
stomach  surface  or  tubules  may  be  seen ;  these  would  be  seen  occasionaDy 
as  columnar  or  more  often  rounded  cells  usually  fixed  in  the  shreds  or 
rolls  of  mucus. 

In  moderate  cases,  the  total  hydrochloric  acid  falls  to  about  one- 
half  (30°) ;  in  marked  cases  it  is  less  or  absent.  As  the  acidity  falls, 
with  it  the  enzymotic  content  is  reduced,  although  it  may  be  present 
in  increased  amounts  above  the  hydrochloric  acid.  Quantitative  tests 
of  the  zymogen  should  always  be  made  when  the  acid  is  low,  for  it  is 
a  practical  fact,  that  upon  this  more  than  on  the  reduction  of  hydrochloric 
acid  depends  the  diagnosis  of  the  degree  of  gastritis  and  prognosis,  I 
am  of  the  opinion  that  changes  in  hydrochloric  acid  secretion  are  more 
sensitive  to  gastric  disturbance  than  are  those  of  the  ferments,  and  that 
general  conditions,  when  the  stomach  is  normal,  can  easily  change  the 
acidity  while  the  pro-enzymes  may  be  present  in  normal  or  only  slightly 
reduced  amounts.  The  zymogen  secretions  are  the  more  specific  func- 
tions of  the  stomach,  to  which  the  acid  may  be  said  to  be  auxiliary. 
Thus  it  is  that  when  the  pro-enzyme  continues  low  (pepsinogen)  it  may  be 
deemed  that  destructive  changes  have  taken  place  in  the  glandularis  and 
in  the  most  numerous  tubular  elements  in  particular — namely,  the  central 
cells. 

In  the  estimation  of  the  quantity  of  pro-enzyme  the  complete 
peptogenic  or  the  milk-curdling  method  may  be  used.  For  the  pep- 
sinogen and  pepsin,  the  time-honored  thermostated,  water-jacketed 
chamber  with  the  employment  of  Mett  tubes  in  the  filtrate  answers 
well  for  the  qualitative  and  quantitative  estimations.  The  apparatus 
recently  advanced  by  Einhorn  (Chapter  VII),  which  is  a  simplification 
of  the  Jakoby-Solms  ricin  method,  answers  to  fair  purpose;  it  is 
simpler,  quicker,  does  not  require  a  thermostat,  but  is  not  very 
accurate.  The  details  of  performing  these  tests  and  the  following  are 
found  described  in  Chapter  VII.  A  quicker  and  simpler  method  and 
one  of  much  value  in  ordinary  clinical  procedure  is  the  simple  test 
of  quantitatively  estimating  the  total  enzymotic  content  by  means  of 
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the  amount  of  milk-curdling  power  present.  It  may  be  taken  as  a 
standard  that  where  the  zymogen  is  present  in  |46o  dilutions  much 
advance  in  destruction  in  the  glandularis  had  not  taken  place,  and  that 
the  results  from  treatment  (and  therefore  the  prognosis)  are  good;  when 
it  is  necessary  constantly  to  use  a  ^so  to  ^^o  dilution  to  obtain  the  reaction 
the  prognosis  is  uncertain ;  and  when  it  is  not  present  in  dilutions  under 
these,  particularly  under  \'20>  the  prospect  of  recovery  is  slight.  It  is 
desirable  to  make  the  complete  pepsin  estimations  with  more  definite  tests 
when  close  accuracy  is  desired,  for  one  test  may  be  somewhat  different 
from  another,  and  if  both  were  alike  they  are  always  of  value  as 
confirmatory. 

What  may  be  classed  as  the  simpler  forms  of  chronic  gastritis  are 
those  which  present  changes  from  the  above  in  the  following  manner : 
Cases  are  seen  which  sliow  an  excessive  secretion  of  hydrochloric  acid 
(gastritis  acida).  These  resemble  in  the. amounts  of  acid  a  hyper- 
chlorhydria  with  an  increased  amount  of  mucus.  And  because  of  this 
excess  acid  with  enzyme,  the  gastric  findings  and  clinical  course  are 
more  of  sthenic  ones.  In  these  cases,  less  importance  should  be  placed 
on  the  gastric  findings  in  the  way  of  the  acid-enzymotic  content 
and  its  result  on  changing  the  macroscopic  and  chemical  findings  of 
the  test-meal,  and  more  should  be  placed  on  the  amount  of  incorpo- 
rated mucus  and  evidences  of  free  cellular  elements  in  the  stomach. 
The  distinction  of  this  type  of  gastritis  is  important  in  a  therapeutic 
way,  since  measures  for  the  control  of  this  excess  of  gastric  juice 
secretion  are  important  for  medical  relief,  but  not  in  the  sense  of 
prognosis.  This  type  of  gastritis  is  less  a  type  of  the  common  condition 
than  those  which  begin  in  an  asthenic  manner.  It  represents  oftener, 
in  my  belief,  a  hyperchlorhydria  causing  a  secondary  gastritis  rather 
than  a  gastritis  as  a  primary  concHtion  causing  or  being  accom- 
panied with  a  hyperchlorhydria.  Still,  it  is  possible  that  a  chronic 
gastritis  may  in  some  irritative  way  cause  an  increased  acid  secretion 
for  a  while,  and  a  neurotic,  a  pure  irritative  condition,  and  organic  disease 
might  exist  as  somewhat  associateil  conditions  at  the  same  time. 
The  point  here  is  difficult  to  prove,  but  there  is  no  doubt  that  definite 
measures  employed  for  the  treatment  of  hyperchlorhydria  are  more 
successful  in  a  curative  direction  tlian  those  employed  for  a  gastritis 
alone.  The  latter,  however,  in  the  beginning  of  treatment  should  not 
be  neglected,  for  it  is  not  so  very  rare  that  a  long-standing  gastritis 
acida  may  finally  terminate  in  complete  organic  change  of  the  gland- 
ulature  and  present  itself  as  a  true  atrophic  gastritis  with  no  acid  or 
enzyme  or  even  mucous  secretion  in  the  stomach  in  the  course  of  time. 
In  these  cases,  while  the  increased  amounts  of  acid  and  mucus  are 
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important  in  the  diagnosis  of  gastritis  acida,  the  examination  of  saline 
instillations  or  lavage  water  are  more  valuable  in  the  estimation  of  the 
degree  of  actual  chronic  gastritis  that  is  present.  This  form  of  gastritis  is 
especially  seen  when  there  is  a  complicating  gastric  atony.  The 
organic  acids  are  not  present  in  the  stomach  contents  when  the  HG 
is  high.  I  do  not  recognize  the  so-called  gastritis  mucosa  or  mucipara 
as  a  distinctive  clinical  type  of  chronic  gastritis. 

Hypertrophic  or  Sclerosing  Gastritis. — The  stomach  contents 
show  the  presence  of  food  remains  in  various  states  of  digestion  and 
fermentation.  Hydrochloric  acid  is  markedly  reduced  in  the  free  and 
combined  acid ;  the  organic  acids  are  present  in  definite  amounts,  par- 
ticularly when  benign  stenosis  of  the  pylorus  exists.  Because  of  the 
contraction  of  the  stomach  as  a  whole  in  late  cases,  the  test-meal 
return  is  small  in  amount  (30  cubic  centimeters  or  less).  In  other 
cases,  again,  when  the  hypertrophy  affects  mainly  the  glandularis  and 
subniucosa,  the  chamber  of  the  stomach  mav  be  normal  in  size  and  even 
increased ;  in  this  event  the  return  may  be  doubled  or  trebled.  Food 
remnants  and  mucus  may  be  present  in  the  fasting  stomach,  since 
motility  is  usually  tardy.  Clinically,  these  cases  are  the  same  as  those 
of  the  relaxed  atrophic  variety,  for  atrophy  of  the  secreting  apparatus 
of  the  stomach  is  always  present  and  the  gastric  findings  are  like  those 
described  below.  Blood  is  rarely  found  unless  catarrhal  ulcers  are 
present,  and  then  it  is  small  in  amount.  Points  of  some  clinical  value  in 
making  a  distinction  between  the  sclerosing  and  atrophic  forms  arc  the 
presence  of  mucus  and  food  in  the  morning  stomach  of  the  first  and 
the  fact%at  the  sclerotic  stomach  will  not  permit  of  the  taking  of 
large  meals.  When  the  organ  is  contracted  and  the  pylorus  hypertrophied, 
stagnation  is  noted  when  solid  foods  are  taken,  but  not  with  fluids, 
Furtheriiiorc,  moflerate  stagnation  may  be  present  at  one  time  and  not 
at  another,  sugj^esting  that  more  <:)r  less  pylorospasm  cc«nes  and  goes  with 
the  narrowed  pylorus.  Hyjjermotility  is  never  present,  and  the  peristaltic 
waves  are  shallow  and  flat.  The  sclerosed  stomach  is  small  and  triangular 
in  shai)e,  and  the  i)yloriis  situated  high  and  to  the  left  of  the  spinal 
column. 

Atrophic  Gastritis. — The  fasting  stomach  is  usually  empty,  both 
of  food  remains  and  mucus.  The  stomach  here  is  merely  a  receptacle 
for  food,  and  hydrochloric  and  even  the  organic  acids,  the  profer- 
ments and  mucus  all  are  absent  (although  the  latter  may  be  present  to 
some  extent ).  The  I^wald  test  breakfast  shows  an  absence  of  digestion, 
and.  after  being  in  the  stomach  an  hour,  still  smells  like  roll  or  bread. 
Leucocytes  and  bacteria  are  i)resent  in  increased  amounts,  and  free 
nuclei  are  but  rarely  found.     Tlie  return  is  usually  increased  in  amount 
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from  the  absence  of  gastric  juice  insuring  stomach  digestion  and  inter- 
ference with  the  motility,  but  if  the  pylorus  is  relaxed  the  return  may 
be  small.  Of  great  value  in  diagnosing  atrophic  cases  is  the  presence  of 
free  gastric  cells  in  the  fasting  stomach.  Quoting  part  of  a  recent  article 
of  mine  in  which  I  drew  attention  to  this,  and  in  which  I  described  the 
method  employed  in  obtaining  and  staining  for  them,  I  present  the 
f ollowingi : — 

In  the  atrophic  conditions  this  is  made  possible  by  a  careful  examination 
of  the  numbers,  the  type,  and  state  of  health  of  the  gastric  cells  found  free  in  the 
stomach.  The  text-books  on  the  diseases  of  the  stomach  do  not  give  significance 
to  the  value  of  such  examinations.  Here  it  is  evident  that  we  deal  with  the  organic 
cells  of  the  tunica  propria  itself,  and  the  technique,  as  well  as  the  method  of 
examination,  is  simple.  Since  they  cannot  readily  be  made  out  in  the  thick  mass  of 
a  test-meal,  the  stomach  must  be  empty  when  we  go  after  them,  and  this  means 
the  lavage  of  the  jejunum  mornings  after  a  light  supper  taken  early  the  evening 
before  and  a  night  of  freedom  from  digestion.  By  these  means  the  cells  when 
exfoliating  from  the  free  surface  of  the  stomach  or  desquamating  from  the  tubules 
will  collect  during  the  night  in  sufficient  numbers  for  their  discernment. 

The  technique  that  I  have  generally  employed,  and  which  was  followed  in 
the  two  cases  herein  reported,  is  the  same  as  that  described  by  me  previously 
("Gastric  Exfoliation  as  a  Feature  in  the  Production  of  Acute  Gastric  Ulcer," 
Medical  Record,  November  30,  1907).  It  is  desirable  to  begin  by  aspirating  the 
empty  stomach  before  the  ingestion  of  the  compound  saline  solution.  For  this 
purpose  I  employ  my  regular  test-meal  bottle.  The  disturbing  factor  in  the  exam- 
ination of  such  aspirated  fluid  as  may  be  obtained  before  the  giving  of  the  saline 
water  is  that  generally  this  fluid  contains  too  much  mucus  for  a  careful  scrutiny  of 
the  cells.  Still,  they  can  often  be  made  out  and  then  they  are  found  not  so  much 
changed  as  they  are  liable  to  be  when  drawn  hours  later  from  the  standing  wash 
water,  even  when  the  compound  saline  solution  had  been  employed.  When  any 
organic  cells  outside  of  the  living  body  are  subjected  to  the  continued  action  of 
water  they  usually  undergo  a  hydrolytic  process,  swell,  change  in  contour,  and  do  not 
stain  as  definitely  as  when  in  the  tissues  or  when  freshly  drawn.  The  gastric  cells  are 
no  exception  to  this  rule.  To  prevent  this,  in  so  far  as  it  is  possible,  it  is  desirable 
to  employ  for  the  washing  purpose  a  solution  which  in  character  and  specific 
gravity  approximates  that  of  the  blood.  This  is  done  by  the  addition  of  salines. 
The  installation  that  was  used  contained  250  c.c.  of  water  to  which  were  added  21 
grains  of  sodium  chloride,  1  grain  each  of  sodium  sulphate,  sodium  carbonate, 
and  sodium  phosphate.  This  is  drunk,  the  patient  is  made  to  exercise  vigorously,  or 
the  fluid  is  agitated  in  the  stomach  by  sharp  taps  with  the  hand  upon  the  abdomen 
over  the  gastric  region,  it  is  aspirated  after  five  minutes  and  permitted  to  stand  for 
several  hours,  the  upper  part  of  the  fluid  is  syphoned  off,  and  the  sediment,  in 
small  lots,  centrifuged  for  examination  by  the  microscope.  The  stains  which  have 
served  me  best  are  Yi  per  cent,  aqueous  eosin,  1  per  cent,  methyl-eosin  and  hema- 
toxylin, Biondi's  polychrome  methylene  and  carbol-fuchsin.  I  would  recommend 
for  general  use  eosin  and  hematoxylin  in  separate  solutions.  (Later  observations 
show  that  it  is  best  to  centrifuge  the  saline  solution  immediately  after  withdrawing 
it  from  the  stomach.) 

The  acid  cells  from  the  stomach  stain  readily  with  most  of  the  aniline  4ycfl. 
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In  size  they  are  between  the  leucocyte  and  squamous  epithelium  aud  their  ouin 
features  are  the  stippling  of  the  cell  protoplasm  with  eosinophilic  granules  and  the 
well-defined  nucleus.  In  shape  they  may  be  described  as  irregular,  althougb  idosi 
of  them  are  oval.  With  the  eosin  and  hematoxylin  stains,  which  serve  well  ia 
differentiating  the  acid  from  the  peptic  cells  (the  first  taking  the  eosin,  the  littw 
the  hematoxylin),  the  nuclear  membrane  is  usually  well  defined.  The  nuclens  itself 
is  usually  lighter  and  a  trifle  larger  than  Chose  tn  the  peptic  cells  and  stains  ia  a 
blotchy  way.     These  cells  when  desquamating  in  numbers  are  easy  to  find,  and  ajKO 
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Fig.  94. — Photomicrograph  of  the  cenlrifuged  sediment  of  washwater 
from  a  case  of  atrophic  gastritis,  showing  numerous  cells  which  had  been 
shed  from  the  gastric  tubules.  A,  A,  The  acid  cells;  the  A  at  the  right  side 
of  the  cut  points  to  two  groups  of  the  acid  variety ;  below  and  to  the  right  of 
the  lower  collection  is  seen  a  cast  from  a  gastric  tubule.  B,  A  large  collec- 
tion of  central  cells:  this  group  extends  to  the  center  of  the  photograph. 
C,  C,  Columnar  cells,  probably  from  the  free  surface  of  the  stomach.  D,  D. 
Squamous  cells  from  the  canal  above  the  stomach.     X  about  450. 
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membrane  nor  nuclear  granules  can  be  distinctly  discerned.  This  also  differentiates 
them  from  the  acid  cells.  The  nucleus  itself  is  seldom  found  oval,  as  is  often  the 
case  with  the  parietal  cells.  They  are  much  smaller  than  the  latter,  being  between 
them  and  the  leucocyte  in  size,  for  the  mononuclear  variety  of  which  they  may  be 
mistaken.  Because  their  protoplasm  digests  away  so  readily  (when  the  cells  are 
free),  and  because  of  their  poorly  staining  properties  and  the  question  of  their 
presence  even  if  seen,  the  search  for  them  need  not  be  continued  when  numbers  of 
the  more  plainly  recognized  acid  cells  are  discovered.  Sometimes  they  take  the 
carbol-fuchsin  stain  better  than  they  do  the  hematoxylin.  Some  of  the  free  nuclei 
t\oted  are  undoubtedly  from  these  cells,  because  I  have  seen  such  nuclei  with  just  a 
shred  or  the  faintest  band  of  the  characteristically  stained  protoplasm  about  them. 

The  columnar  cells  from  the  stomach  are  not  difficult  to  make  out.  It  must 
be  remembered  that  in  the  posterior  nares  and  the  upper  half  of  the  pharynx  the 
epithelium  is  of  the  cylindrical  variety,  and  these  may  be  shed  and  swallowed. 
The  cilia  of  these  cells  would  serve  to  distinguish  them  from  the  gastric  epithelium. 
They  stain  better  than  the  peptic  cells,  although  not  so  well  as  the  acid  ones.  Their 
shape  is  characteristic,  their  protoplasm  is  not  granular,  and  they  have  a  long,  flat- 
looking  nucleus  which  is  almost  midway  between  the  ends  of  the  cell,  while  in 
the  acid  and  peptic  cells  the  nucleus  is  generally  nearer  to  the  edge  of  the  proto- 
plasm. They  are  easily  detached  by  the  stomach  tube  and  thus  are  not  so  signifi- 
cant in  this  connection  (unless  exfoliating  in  large  numbers)  as  the  peptic  juice 
secreting  cells  would  be.  They  are  often  found  in  groups  and  hematoxylin  stains 
them  well. 

In  cases  of  atrophic  gastritis  particularly,  there  may  be  seen  a  ring  of  cells 
(cast)  more  or  less  complete,  which,  in  my  opinion,  consists  of  groups  from  the 
depths  of  the  tubules.  Sometimes  a  mass  of  rounded  or  cuboidal  cells  may 
be  exfoliated  from  the  lower  regions  of  the  infundibula  and  these  would  strongly 
resemble  the  above.  The  goblet  cells  are  rarely  found  and  are  not  difficult  to 
differentiate  from  the  true  columnar. 

Case  I. — ^January  3,  1906.  T.  B.,  age  fifty-three  years.  Born  in  Ireland. 
Ex-policeman.  Family  history,  negative.  Had  measles  and  diphtheria  when  a  child. 
Fifteen  years  ago  had  a  tapeworm,  which  was  removed.  A  second  one  was  re- 
moved three  years  ago.  Up  to  seven  years  ago  he  drank  intemperately  of  alcoholic 
liquors,  mostly  whisky ;  since  then  he  has  abstained  completely.  Other^  than  his 
gastric  trouble  he  has  had  no  illness. 

Gastric  History:  Had  stomach  trouble  for  fifteen  years.  During  this  time 
has  had  intervals  of  relief,  longer  in  the  beginning,  but  in  the  past  year  and  seven 
months  the  distress  has  been  continuous.  First  symptoms  were  feeling  of  weight 
and  distress  in  the  epigastrium  after  eating.  In  the  past  eighteen  months  lost  47 
pounds  in  weight.  "Began  to  get  nervous  just  about  the  time  the  loss  of  weight 
started,  now  Tm  irritable,  don't  know  what  I  want  or  what  to  do,  and  cannot  sleep 
nights."  Has  a  craving  appetite  (bulimia)  and  whenever  he  takes  food  has  a  wild 
roaring  and  tumbling  sensation  in  the  stomach.  Constantly  belching  gas,  which  is 
odorless  and  tasteless.  Feels  very  weak  physically  and  cannot  walk  more  than  a 
few  blocks  without  resting.     Bowels  obstinately  constipated. 

Physical  Examination:  Talks  excitedly  and  has  an  anxious  look.  Seems  to 
lack  the  power  of  consecutive  thought.  Weight,  141  pounds.  Body  shows  that  he 
has  lost  considerably  in  weight.  Skin  dry  and  sallow  looking.  Examination  of 
heart,  lungs,  and  liver  revealed  nothing  abnormal.  Urine  contained  one-half  per 
cent,  of  albumin  and  a  considerable  number  of  casts.    Has  a  well-marked  gastric 
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splash  (three  hours  after  breakfast).  Greater  curvature  of  the  stomach  lies 
above  the  umbilicus  (prone  position).  The  patient  winces  on  pressure  over  tbe 
stomach  and  becomes  nauseated  when  pressure  is  made  in  the  epigastrium.  Toogru 
coated.    Was  highly  nervous  and  apprehensive  during  the  examination. 

Analysis  of  Ewald  test-meal  extracted  the  next  morning:  Looks  well 
digested.  Return  110  c.c.  Incorporated  mucus  not  excessive  in  quantity.  Congo 
and  litmus  tests  negative.  Free  HCl  absent.  Combined  HCl,  3**.  Total  acidity,  9'. 
Starches  well  digested.  Fehling's  test  for  sugar  positive  and  quick.  A  little  lactic 
acid.  A  loop  of  the  test-meal  taken  from  the  filter  paper  and  examined  unstained 
showed  a  number  of  leucocytes  and  squamous  cells,  the  starches  in  a  good  state  of 
digestion,  and  no  Boas-Oppler  bacilli.  Subsequent  estimation  of  the  quantity  of 
enzyme  with  the  Mett  tubes  and  milk  showed  a  very  low  digesting  power  of  the 
gastric  juice. 

The  next  morning  before  breakfast  I  aspirated  his  idSting  stomach  and  drew 
out  17  C.C.  of  thick  fluid,  which  in  examination  consisted  mostly  of  mucus  (most  of 
this  was  probably  swallowed  during  the  night).  He  then  drank  250  c,c  of  the 
combined  saline  water,  which  was  withdrawn,  permitted  to  stand  for  four  bona 
syphoned  down  to  70  c.c,  and  which  showed  the  following  findings:  Acid  ceils 
from  the  gastric  tubules  present  in  large  numbers;  some  peptic  cells;  leucocytes, 
numerous;  free  nuclei  and  mucus  present  in  all  fields;  squamous  cells  abundant; 
some  yeast  fungi  and  short  rod  bacilli  found. 

Diagnosis:    Advanced  atrophic  gastritis  and  chronic  nephritis. 

The  subsequent  history  of  this  patient  is  worth  relating.  Under  dilute 
hydrochloric  acid,  taken  one,  two,  and  three  hours  after  his  meals,  acid  gastric 
douches,  a  diet  free  from  meats,  eggs,  and  milk,  his  stomach  at  the  end  of 
two  weeks  showed  a  total  hydrochloric  acid  acidity,  after  an  Ewald  meal,  of 
9"  (all  combined),  and  a  total  acidity  of  13®.  But  he  complained  that  he  felt  oo 
better  and  had  lost  another  pound  and  a  half  in  weight.  Although  the  results  from 
his  treatment  seemed  encouraging  he  felt  otherwise  about  it,  so  he  continued  his 
rounds  of  private  physicians  and  dispensaries  until  he  landed  a  bed  patient  in  one 
of  the  large  general  hospitals  of  the  city.  Here,  a  diagnosis  of  probable  carcinoma 
of  the  stomach  was  made,  an  exploratory  incision  was  performed  (nothing  maltf- 
nant  or  surgical  was  found),  and  the  patient  died  three  days  afterward  of  an  actrtc 
exacerbation  of  his  chronic  nephritis,  induced  probably  by  the  ether  given  at  the 
time  of  his  operation. 

Case  II. — April  4,  1907.  Miss  M.  S.,  twenty-five  years  old.  American  by  birth 
and  of  good  family.  Occupation,  at  home.  Family  history:  a  maternal  uncle  died 
of  carcinoma  ventriculi  at  the  age  of  fifty-one  years;  otherwise  negative.  Personal 
history :  Was  a  seven-month  child ;  had  variola,  scarlatina,  and  parotiditis  when  a 
child;  began  menstruating  when  seventeen  years  of  age;  had  typhoid  fever  it 
twenty.     "Never  was  strong  physically."     Habits  good. 

Gastric  History:  Had  stomach  trouble  for  seven  years.  It  began  shortly 
after  her  attack  of  typhoid  fever  and  its  onset  was  gradual.  At  times,  when  careful 
what  she  ate,  was  comparatively  free  from  distress.  Various  acute  attacb 
in  the  past  had  been  diagnosed  as  "gastritis,"  "nervous  indigestion,"  and  "weak 
stomach."  Always  felt  best  when  away  from  city  life.  Complains  of  a  sensation  of 
weight  and  fullness  in  the  epigastrium  after  meals.  When  the  stomach  is  troubling 
her,  has  much  palpitation  of  the  heart.  Has  often  vomited  a  watery  looking  fluid 
(probably  mucus).  Has  many  attacks  of  headaches,  pains  and  tired  feeling  in  the 
calves  of  her  legs.     Has  a  bitter  taste  in  her  mouth  mornings.     Two  years  aga 
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when  her  stomach  was  not  troubling  her  especially,  she  ate  rather  heavily  one 
evening  of  chicken  salad,  after  which  she  was  taken  acutely  ill,  had  to  go  to  bed, 
where  she  remained  for  ten  days  with  a  gastric  disturbance  accompanied  with  an 
elevation  of  temperature  and  which  at  the  time  was  diagnosed  as  "gastric  fever." 
Bowels  constipated,  but  move  with  small  doses  of  fluid  extract  of  cascara.  Has 
lost  no  weight. 

Physical  Examination:  Weight,  127  pounds.  Looks  moderately  anemic. 
Heart  and  lungs  normal.  Has  a  systolic  hemic  murmur  over  the  body  of  the  heart 
and  bruit  in  the  external  jugular  veins.  Blood  examination  showed  3,400,000 
reds,  7000  leucocytes  and  73  per  cent,  hemoglobin.  Abdomen  well  formed,  but  walls 
have  poor  contracting  power.  Lower  border  of  the  stomach  2  cm.  below  the 
umbilicus.  Hepatic  flexure  of  the  colon  and  right  kidney  also  displaced  downward. 
Stomach  very  tympanitic.  No  splash  on  vibrating  over  the  stomach,  but  slight 
succussion  sounds  on  shaking  the  body  from  side  to  side.  Stomach  apparently 
empty  of  food  (four  hours  after  a  breakfast  consisting  of  orange  juice,  a  roll,  and 
hot  milk).  An  indefinite  sense  of  distress  on  pressure  in  the  gastric  region,  but  no 
actual  pain.    Examination  of  urine  showed  a  phosphaturia,  otherwise  normal. 

Ewald  test-meal  extracted  two  days  later.  Returns  55  c.c.  and  looks  like  fine 
oatmeal  water.  Free  HCl  absent.  Combined  HCl  10°.  Total  acidity  14°. 
Starches  well  digested.  Mett  tubes  showed  poor  proteolysis  and  milk-curdling 
reaction  1 :  20.    Many  yeast  fungi  and  sarcinae. 

Examination  of  the  sediment  in  the  saline  water  (which  was  permitted  to 
stand  for  five  hours)  showed  many  acid  and  peptic  cells,  a  few  columnar,  one 
goblet  cell  of  discolored  mucus,  an  increased  amount  of  leucocytes  and  free  nuclei. 
Some  of  the  gastric  cells  were  perfect  casts  of  the  tubules. 

Diagnosis:    Advanced  atrophic  gastritis,  and  anemia. 

Subsequent  History:  Under  a  carefully  selected  bland  diet,  tonics,  general 
hygienic  measures,  and  intragastric  douching  with  a  weak  solution  of  silver 
nitrate,  1 :  1000,  she  improved  perceptibly.  Dilute  hydrochloric  acid  taken  after 
her  meals  had  to  be  discontinued  because  of  the  distress  it  caused.  The  taking  of 
fully  peptonized  milk  with  her  meals  helped  in  the  general  digestion  of  other  foods 
taken  at  the  same  time.  After  four  months  of  treatment,  the  acid  cells  were  no 
longer  to  be  found  free  in  the  stomach  (on  three  occasions).  She  gained  nine 
pounds  in  weight.  Her  highest  acidity,  after  an  Ewald  meal,  was  found  two 
months  after  the  treatment  had  been  instituted,  and  was  total  HCl  17°  and  total 
acidity  19°.  On  January  9,  1908,  she  again  came  under  observation,  having  gotten 
acutely  worse  a  short  time  before.  The  total  HCl  was  then  found  to  have  dropped 
to  9**  and  the  gastric  cells  were  again  found  in  the  morning  stomach  as  before. 

Complications. — The  most  frequent  one  is  extension  of  the  process 
into  the  intestines,  in  that  way  causing  a  chronic  duodenitis  and  diminu- 
tion of  the  pancreatic  secretion.  When  this  is  present  attacks  of  catar- 
rhal jaundice  from  occlusion  of  the  ductus  communis  choledochus  or 
extension  higher  up  in  the  gall-passages  may  occur.  Anemia  and  debility 
are  often  present,  and  in  advanced  disease  inanition  and  emaciation  are 
commonly  seen.  An  intense  general  neurotic  condition  usually  accom- 
panies the  atrophic  cases,  and  states  of  chronic  nephritis  may  occasionally 
be  observed. 
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Duration. — The  duration  of  a  chronic  gastritis  is  one  of  months 
or  years.  Much  depends  upon  the  degree  of  the  disease,  and  the  dietetic 
and  hygienic  care  patients  take  of  themselves.  The  course  is  essentially 
a  chronic  one,  wi^h  improvements  from  time  to  time.  With  thorough 
and  careful  treatment,  the  mild  cases  recover;  but  even  in  these,  dietetic 
indiscretions  may  cause  relapses.  In  the  moderate  cases  careful  dietirig 
and  attention  to  the  general  state  of  health  delay  the  advance,  while  in 
the  advanced  ones  (atrophic  or  near  it)  the  prognosis  of  complete 
recovery  or  absence  of  subjective  distress  is  poor.  A  better  prognosis 
can  be  given  if  marked  gastric  or  garstro-enteric  atrophy  has  not  occurred. 

DIAGNOSIS. 

This  is  made  from  the  long  course  of  the  disease  and  the  synqHoms 
described.     In  atrophic  cases  the  low  state  of  general  health,  corponi 
nervous   disturbance,   anemia   and   nephritis   are   of    importanoe.    The 
primary  cases  should  be  distinguished  from  the  secondary,  Ae  chrooic 
from  the  simple  acute,  chronic  gastritis  from  the  other  gastric  aiffectioDS, 
and  when  possible  the  types  of  chronic  gastritis  from  one  another.    As  a 
rule,  the  primary  and  secondary  forms  are  easily  diagnosed  fram  eadi 
other  by  the  absence  or  finding  of  well-marked  causative  disease  in  other 
organs ;  still,  when  disease  of  the  heart,  lungs  and   kidneys  exists,  it 
must  not  be  forgotten  that  a  secondary  gastritis  might  have  been  engrafted 
on  a  primary. 

The  acute  forms  are  differentiated  from  the  chronic  by  the  histon* 
of  the  single  taking  of  some  irritating  substance,  the  acute  onset  and 
short  course,  the  more  intense  picture  of  illness   and   distress,  the 
presence  of  acute  nausea,  vomiting,  eructations  and  the  febrile  course. 
In  the  matter  of  diagnosing  chronic  gastritis  from  other  gastric  di^ 
turbances  much  may  be  said.     The  characteristic  picture  of  ulcer. 
carcinoma,  and  the  neuroses  should  be  kept  in  mind,  always  remem- 
bering that  a  chronic  gastritis  might  ensue  from  any  of  them,  or  tha: 
it   could    have   existed   before   these   conditions   developed    and  no: 
directly  be  the  cause  of  them — particularly  ulcer  and  cancer.     As  a 
practical  fact  when  ulcer  or  cancer  can  be  diagnosed  or  is  strongly 
suspected,  the  diagnosis  of  the  more  serious  condition  should  always  be 
made,  and  the  gastritis  looked  upon  in  the  lesser  light.     Frequent  test- 
meal  examinations  will  usually  distinguish  the  true  neurotic  disturbance^ 
from  gastritis.     The  presence   of  much   mucus,  gastric,   epithelial  and 
tubular  cells,  leucocytes,  and  low  states  of  secretion  in  the  way  of  hydro- 
chloric  acid   and   pro-enzyme   speaks   for   a  chronic   gastritis.     In  the 
neuroses  of  a  depressing  nature  more  difficulty  would  be  encountered, 
and  more  reliance  should  be  placed  on  examining  for  evidences  of  free 


CHRONIC  GASTRITIS.  607 

oiganic  elements  in  the  stomach  and  quantities  of  gastric  mucus  than  upon 
low  states  of  acid-enzymotic  secretion. 

In  ulcer  the  pain  is  more  acute,  sharply  localized,  and  increased 
en  taking  foods  (particularly  the  coarser  varieties).  Hemorrhage 
from  the  stomach  and  vomitus  containing  much  HCl  are  not  seen  in 
chronic  gastritis.  The  test-meal  analysis  usually  shows  hydrochloric 
acid  and  enzyme  in   increased   amounts,  and  a   smaller  return   of   the 


Fig.  95. — Case  of  secondary  chronic  gastritis  due  to  endocarditis  with 
failing  cardiac  power.  Photograph  showing  a  slight  bulging  of  the 
epigastrium  due  to  liver  enlarged  by  passive  congestion,  A  line  shows 
the  lower  border  of  the  liver,  which  was  soft.  Patient  gave  a  history  of 
only  a  digestive  disturbance  and  was  not  aware  of  tlie  existing  heart  condi- 
tion. Gastric  carcinoma  had  been  diagnosed  by  one  observer — the  history, 
mass  in  the  epigastrium  and  absence  of  HCl  in  the  stomach  were  probably 
factors  in  this.  Further  misleading  features  in  the  case  were  a  very  infre- 
quently heard  soft  blowing  cardiac  murmur  (heard  only  when  the  patient 
vras  in  Che  recumbent  position)  and  a  fair  quality  of  pulse.  The  achylia 
was  due  to  the  passive  congestion.  Patient  made  a  good  recovery  in  bed 
and  on  heart  tonics  and  ceased  to  complain  of  digestive  disturbance 
afterward. 

ingested  test-meal  caused  by  the  hypermotility  of  ulcer  is  of  further  help. 
With  the  chronic  forms  of  ulcer  more  difficulty  will  be  encountered. 
Here  the  states  of  gastric  secretion  may  be  low,  including  even  mucus. 
The  distinction  then  would  be  between  chronic  ulcer  and  late  chronic 
gastritis.  A  past  history  of  acute  ulcer  and  the  degree  and  character  of 
pains  are  important,  for  in  atrophic  gastritis  the  pains  are  more  diffuse 
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and  not  so  intense  or  frequent  as  they  are  in  chronic  ulcer.  The  X-rays 
and  fecal  examinations  may  be  most  helpful  in  differential  diagnosis. 
From  carcinoma  the  differentiation  may  be  difficult,  but  possible  when 
the  series  of  test-meal  examinations,  described  in  Chapter  XXI  under 
diagnosis  of  early  gastric  carcinoma,  are  performed,  and  when  its  X-rays 
and  fecal  examinations  are  made  use  of.  When  a  tumor  is  palpable,  the 
gastric  contents  characteristic,  and  the  general  and  other  local  symptoms 
of  cancer  are  present,  differential  diagnosis  is  easy.  The  cases  of  hyper- 
trophic gastritis  which  present  a  tumor  cause  much  difficulty.  The 
history  of  slow  onset  and  the  small,  smooth,  round,  movable  tumor, 
always  remaining  about  the  same  size,  would  suggest  a  benign  con- 
dition. At  any  rate,  as  surgery  is  indicated  in  pyloric  stenosing  hyper- 
trophic gastritis  as  well  as  in  early  cancer  the  distinction  is  not  so 
important. 

Amyloid  degeneration  of  the  stomach  is  always  a  secondary  dis- 
ease, occurring  as  a  result  of  long-standing  suppurations,  tuberculosis, 
syphilis,  and  more  rarely  in  leukemia,  lead  poisoning  and  gout.  The 
condition  may  manifest  itself  clinically  as  a  chronic  gastritis,  and  com- 
plete suppression  of  the  gastric  secretion  may  be  present.  Under 
such  conditions,  with  the  history  of  other  disease,  and  if  the  existence 
of  amyloid  disease  can  be  established  in  the  liver,  spleen,  or  kidneys. 
its  presence  in  the  stomach  may  be  assumed. 

PROGNOSIS. 

Chronic  gastritis  is  a  tedious  disease  possible  of  cure  in  the  average 
case,  possible  of  staying  the  progress  and  immediately  relieving  the 
subjective  symptoms  in  the  more  advanced  cases,  and  absolutely  incurable 
and  often  discouraging  to  treat  in  the  completely  atrophic  ones,  in  which 
it  must  be  said  that,  when  the  intestinal  mucosa  is  not  involved  or  only 
slightly  so,  benefit,  particularly  general,  may  accrue  from  careful  and 
steady  medical  attention.  The  less  the  quantity  of  running  acid-enzymotic 
content,  the  more  serious  the  case.  The  quantities  of  mucus  present  are 
not  so  much  of  a  factor  in  forecasting  this,  since  mucus  is  developed 
from  the  epithelium  of  the  stomach  and  probably  not  at  all  from  the 
parenchymatous  cells  of  the  tubules.  The  above  remarks  refer  to  cases 
that  are  i)roi)erly  treated,  and  which  continue  under  proper  regime  after- 
ward. In  tliose  who  after  treatment  again  become  indifferent  to  matters 
of  proper  eating  and  drinking,  relapses  are  very  liable  to  occur,  and  a 
further  degree  of  gastric  change  may  take  place  with  each  of  such  acute 
exacerbations.  The  secondary  cases  improve  if  the  causative  disease  can 
be  benefited. 
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TREATMENT. 

Prophylactic. — The  prevention  of  the  disease  implies  avoidance  of 
the  causes  which  are  liable  to  develop  acute  and  chronic  gastritis.  Among 
these  in  part  may  be  mentioned  hasty  eating  and  overfeeding,  excessive 
drinking  of  iced  drinks,  the  abuse  of  alcohol  and  tobacco  (particularly 
chewing),  bad  condition  and  insufficient  number  and  alignment  of  teeth, 
careful  and  long  enough  treatment  in  the  dietetic  way  in  acute  gastritis, 
and  close  attention  in  the  handling  of  cases  of  chronic  disease  of  the  heart, 
lungs,  liver,  and  kidneys  so  that  chronic  gastritis  is  not  liable  to  develop. 
Successive  attacks  of  acute  "bad  stomachs"  following  the  long  indulgence 
of  late  evening  heavy  meals,  or  debauches  in  alcoholic  drinks,  usually 
develop  first  acute  gastritis  or  neurotic  disturbances  and  then  a  chronic 
gastritis  in  the  end.  A  person  who  has  passed  through  the  course  of  an 
infectious  or  any  long-standing  disease  may  develop  a  chronic  gastritis, 
either  as  a  concomitant  disorder  in  the  stomach  caused  by  the  disease,  or 
returning  to  the  eating  of  foods  improper  for  easy  digestion  before  the 
stomach  is  capable  of  a  normal  power  of  digestion.  Abundant  and  excess 
caloric  feeding  for  the  purpose  of  establishing  and  storing  up  vitality, 
strength  and  weight  during  convalescence  can  afways  be  safely  met 
by  using  the  fluid  and  softer  forms  of  food,  or  the  more  solid  varieties 
in  proper  states  of  fine  subdivision. 

Lavage. — The  results  from  lavage  are  extremely  good,  and,  when 
combined  with  dieting,  form  the  valuable  combination  of  treatment. 
The  most  beneficial  effects  of  washing  the  stomach  are  the  dissolv- 
ing and  removal  of  both  the  free  and  adhering  mucus,  the  removal  of 
the  mechanical  embarrassment  and  the  irritating  delayed  or  stagnant 
food  contents,  and  the  healthful  stimulating  effect  it  has  on  the 
glandular  activity  of  the  organ.  It  cleanses  the  organ  in  a  surgical 
sense,  and  thereby  prevents  involvement  of  the  intestines,  and  thus  is 
an  almost  indispensable  mode  of  treatment.  When  mucus  is  removed 
late  in  the  washing  it  proves  that  it  is  freed  from  the  mucosa.  This 
removal  is  facilitated  by  allowing  the  water  to  run  in  under  some 
pressure,  a  beneficial  thing  to  do  when  atony  is  not  present.  The 
Leube-Rosenthal  method  is  the  best  for  accomplishing  this,  and  in  a 
positively  empty  stomach  the  gastric  spray  douche  may  be  used  with 
advantage.  But  when  primary  atony  exists,  the  hand  syphonage 
apparatus  is  safer  by  delivering  into  the  organ  only  small  quantities 
of  fluid  at  a  time.  The  employment  of  massage  of  the  stomach  or 
changes  in  position  during  the  lavage  are  of  no  essential  benefit.  It 
may  be  said  that  when  the  residual  lavage  water  is  from  500  to  1000 
cubic  centimeters,  marked  atony  of  the  stomach  or  a  relaxed  condition 
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of  the  pyloric  sphincter  exists  (permitting  the  escape  of  the  water  into 
the  intestines).  In  the  first,  the  weight  of  the  contained  water 
stretches  the  stomach  walls,  and  is  injurious.  In  the  second,  the 
sudden  influx  of  much  water  may  be  beneficial  for  a  short  time  but 
in  the  end  is  injurious  to  the  intestines.  As  Lockwood^  has  pointed 
out,  when  the  residual  water  is  due  to  primary  gastric  atony,  an  intro- 
ductory treatment  of  intragastric  faradism  will  strengthen  the  stomach 
to  such  a  degree  that  lavage  w^ithout  having  an  excess  of  residiial 
water  becomes  possible. 

The  best  time  for  lavage  is  mornings  before  foods  have  been 
taken.  In  rare  instances  w-hen  the  mucous  secretion  is  high,  a  second 
late  evening  washing  may  be  essential  to  get  this  excess  secretion 
quickly  under  control.  In  mild  cases  or  when  benefit  from  lavage  is 
definitely  established,  every  other  or  every  third  day  is  sufficient.  A 
short  period  of  gastric  rest  after  the  lavage  is  desirable,  and  for  this 
reason  it  is  sometimes  more  convenient  to  lavag-e  an  hour  or  two 
before  the  evening  meal.  In  other  cases  again  its  performance  is  best 
in  the  evening  (9  or  10  p.m.),  before  the  night's  rest.  The  latter  is 
the  ideal  time  when,  after  the  lavage,  we  put  a  mechanical  sedative  to 
the  mucosa  into  the  stomach,  like  the  bismuth  salts,  cerium  oxalate 
or  the  insoluble  and  bland  magnesia  combinations. 

In  the  matter  of  solutions  for  the  purpose  it  may  be  said  that 
better  results  in  the  removal  of  adherent  mucus  comes  from  the 
alkaline  solutions  than  from  plain  sterile  water  or  normal  salt  solu- 
tions. For  this  purpose  there  may  be  used  3  tablespoon fuls  of 
sodium  bicarbonate  or  2  ounces  of  lime-water  to  2000  cubic  centim- 
eters of  warm  water.  Following  this  for  its  astringent  and  stimu- 
lating effect  on  the  mucosa  when  much  mucus  is  being  secreted  a 
1 :  1000  solution  of  silver  nitrate  may  be  used.  Care  should  be  exer- 
cised that  the  stomach  is  empty  after  using  this  (argyrism)  and  it 
should  not  be  kept  up  for  more  than  a  dozen  or  so  washings.  As  the 
case  progresses  and  the  mucus  seems  to  be  lessened,  it  has  been  ray 
practice  to  use  with  the  discutient  and  antacid  alkaline  water,  or  just 
in  solution  alone,  a  weak  solution  of  tincture  of  hydrastis  (30  to  2000). 
While  I  confess  to  the  empirical  element  in  the  employment  of  hydras- 
tis, from  its  frequent  use,  I  am  convinced  that  much  benefit  can  accrue 
from  it  in  chronic  catarrhal  states  of  the  gastric  mucosa.  The  fluid- 
extract  may  be  used  in  place  of  the  tincture  in  about  4  or  8  cubic  centi- 
meter quantities  in  like  dilution.  For  the  purpose  of  stimulating 
hydrochloric  acid  secretion  late  in  the  treatment  12  to  2000  hydro- 
chloric acid  may  ]>e  used ;  freshly  made  solutions  should  always  be 
used.      It    will    be    ii()tice<l    tliat    2000   cubic    centimeter    quantities   are 
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suggested  in  all  of  the  above.  This  is  because  most  cases  cannot  be 
washed  clean  and  the  benefits  are  less  with  only  pint,  liter,  or  1000 
cubic  centimeter  amounts.  The  addition  of  antiseptics,  like  salicylic 
or  boric  acid,  thymol,  benzol  or  resorcin,  are  not  necessary.  When 
atrophy  of  the  glandularis  is  complete  no  direct  benefits  can  or  ever 
do  come  from  lavage. 

Dietetic. — The  regulation  of  the  diet  is  of  great  importance  in 
the  treatment,  and  a  diet  list  based  on  the  chemical  condition  of  the 
individual's  digestive  power  and  free  from  substances  which  might 
irritate  the  mucosa  should  always  be  given  and  its  observance  insisted 
upon.  The  best  plan  to  follow  until  the  symptoms  abate  somewhat  is 
a  fluid  or  semifluid  diet  consisting  of  bland  and  easily  digested  sub- 
stances. Among  these  may  be  mentioned  milk,  kumyss,  matzoon, 
rice,  farina,  sago,  soft  eggs,  thin  soups,  mashed  potatoes  or  soft  vege- 
tables in  puree  or  cream,  spinach,  scraped  or  finely  chopped  meats,  not 
very  fresh  bread,  toast,  butter  and  cocoa,  etc.  In  a  week  or  two  the 
diet  should  be  added  to  by  including  articles  of  a  more  solid  nature. 
The  eating  of  meats,  rough  vegetables  and  fiber-bearing  cereals  (like 
oats)  should  be  resumed  with  caution,  and  it  is  best  for  these  to  be 
severely  limited.  Stimulants,  highly  seasoned  food  difficult  of  diges- 
tion (pork,  new  veal,  corned  or  smoked  meats,  lobster,  salads,  pickles, 
cabbage,  cucumbers,  etc.),  too  hot  or  too  cold  drinks,  coffee  or  strong 
tea  should  not  be  used.  In  those  accustomed  to  it,  the  breakfast  cup 
of  coffee  may  be  continued,  but  none  after  that  during  the  day.  In 
normal  or  increased  acidity  the  protein-bearing  foods  are  allowed, 
while  if  the  acidity  be  low,  only  the  softer  forms,  like  fish,  eggs  and 
milk  should  be  used,  and  the  carbohydrates  and  cereals  increased  both 
to  spare  their  proteins  and  because  of  the  better  digestion  of  the 
starchy  substances.  In  severe  cases,  only  the  fluid  or  finely  sub- 
divided foods  should  be  allowed.  In  constipated  cases  the  soft  green 
vegetables,  fresh  fruits,  honey  and  buttermilk,  etc.,  are  of  service. 

As  to  the  number  of  meals  a  day  much  depends  upon  whether 
atony  is  present  or  not.  If  it  is,  frequent  meals  (four  or  five  a  day) 
and  each  of  small  amounts  are  best.  If  it  is  not,  the  usual  custom  of 
three  meals  in  a  day  is  best.  Three  meals  of  smaller  quantities  are 
always  better  than  only  two  larger  ones. 

The  teeth  should  be  looked  after  and  insistence  be  placed  upon 
slow  eating,  thorough  chewing  and  complete  insalivation  before  swal- 
lowing. Disturbing  thoughts  at  the  table  should  be  avoided,  and  for 
this  purpose  congenial  company  is  helpful.  The  well-nourished, 
habitually  overfed  patients  should  stop  eating  when  a  feeling  of 
satiety  occurs,  or  should  accumulate  a  fair  amount  of  food  on  their  plate 
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before  beginning  to  eat,  and  stop  when  this  is  consumed.  Alcoholic  drinks 
and  bitters  in  any  form  had  best  be  forbidden  absolutely.  The  gen- 
eral health  should  be  closely  watched,  and  when  this  is  low  or  tails, 
more  food  should  be  allowed. 

A  dietary  which  answers  for  the  slight  and   moderate  case  is  iIk 
following :    The  general  plan  of  the  diet  is  to  eat  three  fair-sized  meals  i 
day,  at  regular  intervals  and  not  too  hurriedly,  taking  about  the  same 
quantities  of  food  at  each  time,  so  that  one  meal  is  about  the  same  size 
as  another,  and  avoid  mixtures  of  many  foods.     The  foods  that  should 
not  be  eaten  are  those  having  pits,  seeds,  or  skins;  nuts  in  any  form; 
anything  highly  spiced  or  containing  much  condiment ;  soups  and  coffee: 
oatmeal;  tough  meats  and  poultry;  rough  vegetables,   such  as  cabbage. 
cauliflower,  sprouts,  etc.;  stews,  hashes,  and  made-up  dishes,  and  food 
and  drinks  that  are  too  hot  or  too  cold.    The  foods  to  take  are:  Con- 
somme, bouillon  (very  small  amounts),  eggs  in  any  form,  and  two  at  a 
time  may  be  eaten  as  often  as  twice  a  day.    Fish  is  very  wholesome,  but  it 
must  be   fresh  and  always   boiled  or   roasted,   never    broiled  or  frieii 
Smoked,  pickled,  or  canned  fish  should  not  be  eaten.     Beef,  lamb,  mutton. 
chicken,  and  game  should  be  eaten  only  in  moderate  amounts  once  a  day 
or  in  small  amounts  twice  a  day.     Meat  at  one  meal  and  fish  at  anoAer 
on  the  same  day  is  also  a  good  practice.    The  meats  must  be  roasted  or 
broiled,  although  chopped  raw  beef  may  be  eaten  with  a  little  salt  if  neces- 
sary; these  should  always  be  cut  on  the  plate  as  fine  as  possible,  cutting 
the  fibers  crossways,  and  should  in  addition  be  well  masticated  before 
swallowed.    Breads,  rolls,  and  plain  cake  when  not  too  fresh  are  allowable 
at  all  of  the  meals,  and  plain  fresh  butter  in  large  quantities  may  be  eaten 
The  best  vegetables  arc  peas,  beans,  mashed  potatoes,   or  baked  sweet 
potatoes.    Any  of  the  salads  (lettuce,  watercress,  romaine,  etc.)  can  be 
eaten  with  a  little  vinegar,  salt  to  taste,  and  good  quality  of  olive  oil.    .^y 
desserts  made  of  the  cereals,  butter,  milk,  or  cream  can  be  employed 
Fruits  and  berries  in  any  form  should  not  be  eaten.    Pastries  and  pies  also 
are  not  allowed.    The  best  drink  at  the  meals  is  plain  cold  water  and  this 
should  be  drunk  after  the  meal  is  over. 

After  the  course  of  treatment,  a  diet  list  of  "must  not  take"  scr\-e5 
the  best  purpose.  It  is  simpler,  less  diflicult  to  follow,  and  less  easily 
forgotten.  In  this  connection  the  following  is  offered:  Foods  that 
will  be  essentially  injurious  and  must  not  be  partaken  of  are:  one- 
or  two-minute  cooked  breakfast  foods;  the  rough  vegetables — cabbage, 
sprouts,  cauliflower,  artichokes,  asi)aragus,  beets,  celery,  com,  cucumbers. 
kohl-rabi,  onions,  and  tomatoes;  foods  which  contain  pits,  seeds,  skin-;, 
or  nuts;  canned  and  smoked  beef  or  fish;  lobster,  crabs,  shrimps;  cheese 
of  any  kind  excei)ting  Philadelphia  or  Neufchatel;  too  much  pastries. 
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especially  those  cooked  in  molten  fat,  like  doughnuts,  fritters,  etc.  Foods 
that  are  too  sweet,  such  as  jams,  etc. ;  also  fruits,  cherries,  cranberries,  figs, 
grapes,  muskmelons,  and  much  coffee,  strong  tea,  alcoholic  and  malt 
beverages. 

Balneological. — The  use  of  proper  mineral  water  for  the  case  is  of 
much  value  for  the  reason  of  its  action  in  stimulating  glandular  activity  on 
the  one  hand,  and  neutralizing  high  acid  secretions  on  the  other,  as  the 
case  may  be.  To  stimulate  secretion,  the  saline  waters  and  those  contain- 
ing carbonic  acid  gas  are  of  the  most  service.  Among  these  may  be 
mentioned  Kissingen  (Racoczy),  Kochbrunner,  Homburg,  Fachingen 
Soden,  or  the  American  carbonic  acid  charged  water  of  Saratoga  (Con- 
gress Spring).  When  the  cells  are  destroyed  these  waters  are  of  no 
benefit.  When  the  acid  content  is  high  the  alkaline  waters  are  useful. 
Among  these  are  Vichy  Celestine,  Weisbaden  (Kochbrunnen),  Vic- 
toria-Brunnen,  St.  Galmier  and  Saratoga  (Hathorn).  In  anemia  and 
atony,  Levico  Mild,  Mitterbad,  Orezza,  Schwalbacher,  or  Stahlbrunnen 
may  be  used.  In  constipation  Carlsbad,  V^illacabras,  Pluto,  or  Mt. 
Clemens  Bitter  Water,  although  it  is  better  to  get  the  bowels  to  move 
by  dietetic  and  hygienic  means,  or  by  enemata  of  small  amounts  of  olive 
oil  instilled  into  the  rectum  each  night,  or  saline  enemata  during  the  day. 
The  saline  waters  should  be  drunk  before  and  the  alkaline  and  ferruginous 
during  or  after  the  meal.  The  aperient  water  should  be  taken  on  an 
empty  stomach,  preferably  before  breakfast.  Patients  of  a  nervous  or 
debilitated  nature  should  not  be  given  purgative  water.  The  reason  that 
sojourners  at  foreign  spas  with  chronic  gastritis  improve  so  markedly  is 
not  so  much  because  of  any  direct  beneficial  effects  from  the  drinking  of 
special  water  or  the  taking  of  same  in  a  fresh  state  as  it  is  to  the  freedom 
from  business  and  worry  while  there,  the  more  regular  regime  in  eat- 
ing and  rest,  the  better  selection  of  foods,  absence  from  drinking  dissi- 
pations, the  outdoor  life,  and  the  large  quantity  of  water  partaken  of 
causing  the  steady  washing  of  the  stomach  and  emunctories  of  the  body. 

Baths. — A  morning  cold  sponge  bath  is  of  much  service  in  the 
depressed  cases  and  in  phlegmatic  people.  It  has  a  beneficial  effect 
on  the  entire  body  in  the  way  of  increasing  tissue  resistance  by 
stimulating  cellular  oxidation,  and  in  many  instances  improves  the 
general  status  of  digestion.  For  this  purpose,  cool  plain  water  of 
about  60®  F.  may  be  used,  although  the  addition  of  salt  is  desirable 
for  its  greater  tonic  action.  For  the  latter,  sea  or  table  salt  in  pro- 
portions of  1  pound  to  10  gallons  of  water  is  about  right.  My 
experience  with  the  salt-water  baths  has  been  that  patients  sensitive 
to  the  application  of  cold  react  quicker  and  that  it  has  a  more 
exhilarating  effect  than  when  plain  water  is  used.    Thus  it  is  that  these 
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may  be  used  in  conditions  of   low  general   vitality    when  plain  water 
would  not  be  well  borne.     The  giving  of  sprays  of  a  lower  tempera- 
ture  than   60°    F.,    standing   in   a    few   inches    of    warm   water  50!n^ 
what  mitigates  the  shock.     A  cold  rub  is  possible   in  any  home,  sinct 
only  a  basin  containing  the  water  and  a  thick  towel  are  necessan*. 
This  is  to  be  preferred  with  very  sensitive  and  nervous  persons,  since 
with  the  application  of  the  wet  towel  less  water  is  applied  and  a  littk 
rubbing  may  be  employed  at  the  same  time  to  bring  on  a  glow.    The 
warm  baths  of  ten  or  fifteen  minutes'  duration   may  be  used  for  a 
soporific  effect  in  insomnia  and  agitated  nervous  states.     Tlie  spinal  hot 
sponge  bath  lasting  for  fifteen  to  twenty  minutes  is  valuable  to  induce 
sleep.     Complete  warm  baths  once  a  week  may  be  used  for  the  sake  ot 
cleanliness. 

Exercise. — Outdoor  exercise  is  of  much  value  in  the  care  of  these 
patients.  Of  these  may  be  mentioned  walks,  particularly  in  the  out- 
lying districts  of  the  city,  horseback  riding  and  rowing.  Autoraobfl- 
ing  is  of  less  value.  In  the  home,  gymnastics  may  be  carried  on  bj 
the  use  of  light  dumb-bells,  wall  exercises,  or  going  through  the  United 
States  military  setting-up  exercises  for  ten  minutes  each  morning  and 
evening.  It  is  well  to  insist  upon  the  carrying  out  of  these  exercises 
for  a  remedial  purpose  or  patients  will  soon  become  very  indifferent  to 
them.  To  obviate  this,  a  daily  visit  to  a  well-equipped  gymnasium  where 
company  during  the  exercise  is  readily  obtainable  is  of  service.  For 
our  men  and  women  of  the  upper  classes,  the  recently  projected  dtr 
tennis  clubs  are  to  be  recommended.  When  there  is  visceral  prolapse 
the  set  of  abdominal  exercises  given  in  Chapter  XII  is  of  value;  like- 
wise also,  any  exercise,  such  as  tennis,  which  brings  the  abdominal 
muscles  into  play.  If  atony  is  marked,  the  wearing  of  a  belt  or  corset  may 
be  helpful  in  affording  relief. 

Rest. — In  the  sthenic  forms  of  chronic  gastritis  the  care  of  the 
nervous  system  may  require  special  attention.  To  this  end,  retiring 
early  in  the  evenings,  at  8  or  9  p.m.,  and  arranging  so  that  ten  or  more 
hours'  rest  in  bed  be  taken  daily  are  worthy  of  adoption.  In  patient 
who  have  lost  weight  and  are  reduced  in  strength  and  vitality,  gym- 
nastics should  not  be  engaged  in,  and  a  "food  and  rest  cure"  may  be 
necessary. 

Electrical. — The  employment  of  electricity  comes  next  in  impor- 
tance to  lavage  and  dietetics.  The  use  of  the  faradic  current  of  rather 
slow  interruptions  is  most  beneficial.  By  its  employment  the  subjective 
symptoms  often  ameliorate,  and  the  general  tone  of  the  stomach,  par- 
ticularly the  nuisciilaris,  ini])rovcs.  The  galvanic  current  may  be  employeii 
in  cases  of  acid  gastritis  when  no  atony  is  present.     The  intragastric 
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method  of  administration  is  vastly  to  be  preferred  to  that  of  the  per- 
cutaneous. The  course  of  treatment  should  last  for  two  or  three 
months;  in  the  start,  treatments  every  other  day,  then  every  third, 
every  fourth,  and  so  on  until  the  relief  is  permanent.  The  technique 
of  giving  these  treatments  is  contained  in  Chapter  XII. 

In  nervous  cases,  in  addition  to  the  massaging  influence  of  the 
faradic  current,  a  marked  psychic  and  general  stimulating  effect  is 
often  produced.  In  these  cases  the  spinal  and  neck  regions  should 
be  treated  with  the  external  electrode.  In  cases  of  poorly  developed 
and  relaxed  abdominal  walls  (ptosia),  and  when  atonic  or  atrophic 
constipation  exists,  the  general  abdomen  should  be  treated. 

Medicinal. — With  proper  dieting,  lavage,  mechanical  treatment, 
and  possibly  electricity,  there  need  be  little  resort  to  drugs.  As  our 
knowledge  of  the  rational  causes  of  gastric  conditions  advances,  medi- 
cines seem  to  be  less  and  less  in  order.  In  some  instances,  however, 
for  the  treatment  of  special  symptoms  they  may  be  used.  Among 
these  is  the  use  of  hydrochloric  acid  to  meet  the  secreting  shortage 
and  stimulate  the  glandularis  to  activity.  Agreeing  fully  with  Ewald 
as  to  the  value  of  this  acid  in  these  conditions,  I  still  doubt  that  it  .need 
generally  be  used  in  40  or  60  drops  of  the  dilute  acid  to  obtain 
good  results.  In  some  few  cases  it  is  advisable,  but  my  experience  has 
shown  that  in  those  cases  wherein  it  would  seem  to  be  distinctly 
indicated — atrophic  gastritis — such  large  doses  are  liable  to  increase 
gastric  distress  during  digestion  rather  than  relieve  it,  whereas  10- 
or  20-drop  doses  might  be  well  borne.  The  best  plan  of  administra- 
tion is  to  give  from  10  to  20  drops  of  the  dilute  acid  in  a  glassful 
of  water,  drinking  one  quarter  of  the*  amount  at  half-hour  intervals 
after  the  meal.  The  addition  of  pepsin  to  this,  or  used  alone,  is  of  no 
practical  value.  Pepsin  not  secreted  fresh  from  the  human  stomach 
during  digestion  cannot  be  made  good  by  the  giving  of  any  commer- 
cial preparation  of  pepsin.  Its  use  together  with  predigested  foods 
should  be  discouraged. 

According  to  the  gastric  findings  in  test-meals,  and  keeping  the 
pathology  of  chronic  gastritis  in*mind,  the  following  are  worthy  of 
employment.  The  bismuth  salts,  subnitrate  and  subcarbonate,  are 
direct  mechanical  sedatives  to  the  irritated  mucosa.  The  subnitrate  is 
best  for  the  ordinary  case,  but  the  subcarbonate  has  an  alkaline  advan- 
tage over  it  for  gastritis  acida.  They  should  be  used  in  larger  sized 
doses  than  ordinarily  employed  (1.0  to  2.0  grams),  and  the  subnitrate 
should  always  be  taken  before  meals  or  when  the  stomach  is  empty. 
One  large  dose  of  bismuth  subnitrate  (3.0  grams)  taken  before  break- 
fast or  at  bedtime  is  an  excellent   practice  in   the  treatment   of  these 
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cases.  It  must  be  remembered  that  when  constipation  is  a  marked 
feature  in  the  case  or  occurs  from  its  employment,  bismuth  should 
not  be  used.  In  some  instances,  however,  the  corrected  employment 
in  the  following  is  recommended : — 

I^  Magnesii    usta    10.0    3iiss 

Bismuthi    subnitratis    20.0     3v 

Aqua   destillata    200.0     5vj 

M.   ct   sig. :    Take    1   tablespoon  ful   a   half -hour    before    meals. — Label 
"Shake." 

Or  in  gastritis  acida: — 

I^  Magnesii    usta    10.0     5iiss 

Bismuthi    subnitratis    20.0     5\- 

Mist,  rhei  et  sodae   200.0     5vj 

M.  et  sig.:   Take  1  tablespoonful  half  or  one  hour  after  meals. — Labtl 
"Shake." 


When  the  secretion  of  mucus  is  high,  lavaging^  with  silver  nitrate 
solution  is  beneficial.  In  these  cases  it  is  my  custom  to  first  wash  out 
the  stomach  with  2000  cubic  centimeters  of  an  alkaline  solution,  and 
then  follow  this  immediately  with  1000  cubic  centimeters  of  a  1 :  1000 
silver  nitrate  solution.  By  employing  an  irrigating  stand  holding  a 
2000  and  a  1000  centimeter  glass  irrigator,  side  by  side,  this  is  quickly 
done  by  having  short  tubes  from  each  glass  jar.  When  the  alkaline 
solution  has  been  run  through  the  stomach,  the  tube  from  that  jar  i> 
slipped  off  the  Y-tube,  and  that  from  the  silver  solution  is  put  on  in  it> 
place;  a  four-armed  glass  connection  holding  all  rubber  tubes  is  even 
better,  requiring  no  changing  of  tubes  during  the  treatment. 

In  atrophic  gastritis  when  the  acids  are  not  well  borne,  foods  suitable 
for  intestinal  digestion  should  be  advised  and  the  stomach  kept  alkaline 
for  this  purpose.  To  these  ends  soda  bicarbonate,  magnesia  usta.  and 
dried  soda  carbonate  may  be  used  with  the  meals,  which,  it  may  be  said, 
should  be  frequent,  small  in  amount  and  finely  subdivided.  Pancreatin 
given  along  with  the  alkalies  is  of  value. 

Treatment  of  Special  Symptoms. — In  the  treatment  other  than 
above  described  may  be  mentioned  the  following:  For  anorexia— 
lavage,  nux  vomica,  condurango,  gentian  and  orexin.  For  nausea  and 
vomiting — careful  dieting  and  lavage,  hot  applications  to  the  abdomen. 
cerium  oxalate  and  chloral  (0.15  gram)  in  chloroform  water  (4.0 
grains).  I^\)r  i)ain — fluid  diet  or  short  abstinence  from  food,  \a\2gc 
hot  applications,  galvanism  and  bromides.  For  deficient  gastric  juice 
— lavage  and  dieting,  dilute  hydrochloric  acid,  nux  vomica,  gentian. 
and  general  tonic  measures.  For  motor  insufficiency — electridtr. 
hydropathy,  frequent  small  meals  and  nux  vomica  or  strychnine  in 


CHRONIC  GASTRITIS. 


517 


rather  large-sized  doses.  For  psychic  depression — electricity,  cold 
sponge  and  surf  baths,  general  tonics,  high  caloric  feeding  and  a 
sojourn  in  the  country  or  in  a  welt-ordained  sanitarium  for  digestive 
diseases.  For  constipation — proper  dieting,  electricity,  exercise,  going 
to  stool  regularly  whether  the  bowels  move  at  the  time  or  not,  the  use 
of  compound  licorice  powder,  cascara  sagrada,  or  rhubarb,  rectal  enema 
of  salt  water,  and  not  at  all  the  strong  purgative  pills  or  tablets,  excepting 
only  in  occasional  instances  for  the  purpose  of  cleansing  the  bowels. 

Surgical. — In  well-establi.shed  cases  of  hypertrophic  stenosis,  where 


Fig,  96. — Pylorectoniy  tissue  rfiiioved  in  a  case  of  pyloric  s 
to  a  hypertrophic  gastritis.  A,  A,  Limits  of  the  pylorus  channel  laid  open; 
B,  B,  Showing  the  thickness  of  the  stomach  wall ;  C,  C,  The  hypertrophic 
and  hyperplastic  development  of  the  pyloric  muscle ;  L).  L'lceraled  stomach 
glandularis;  £,  Diiodenuni:  F,  Showing  the  thickness  r>f  the  stomach  wall 
(13  mm.)  viewed  directly.     Specimen  slightly  reduced  in  siie. 

the  pylorus  is  greatly  thickened  (stenosis'),  causing  retention,  and  the 
organ  much  contracted,  the  performing  of  a  pylorectoniy  is  in  order.  If 
a  pyloroplastic  operation  (particularly  the  Finney)  can  be  performed,  it 
serves  the  purpose  better.  IJut  ina,sniuch  as  the  organ  may  be  markedly 
contracted  to  the  left  and  away  from  the  duodenum,  a  pylorectomy  may 
be  the  only  operation  possible.  Unfortunately,  the  tissues  of  the  stomach 
are  in  such  poor  condition  for  union  that  the  mortality  is  high,  even  when 
extra  protecting  sutures  are  placed  about  the  joined  tissues,  this  being 
increased  by  the  fact  that  these  patients  mostly  are  alcoholic  and  thus 
cannot  stand  the  operative  shock.  The  usual  form  of  gastroenterostomy 
should  not  be  performed  on  these  stomachs,   for  the  reasons  that  the 
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Stomach  is  contracted  to  a  point  too  far  above  the  duodenojejunal  angle 
for  apposition  without  traction,  the  stomach  continues  thickening  and 
contracting  after  the  operation  and  causes  a  closing  of  the  communication, 
and  because  the  offending  pylorus  is  not  removed. 
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CHAPTER  XX. 
Organic  Diseases  of  the  Stomach. 

(Continued.) 


GASTRIC  AND  DUODENAL  ULCER. 
PRELIMINARY  REMARKS. 

Since  Cruveilhier  first  pointed  out  (1829  to  1835)  that  gastric 
ulcer  was  a  distinct  clinical  disorder  and  not  a  condition  due  to  post- 
mortem change  as  was  supposed  at  the  time,  this  disease  has  been 
variously  described  as  Cruveilhier's  disease,  round  ulcer,  ulcus  ven- 
triculi,  perforating  ulcer,  peptic  ulcer,  simple  ulcer,  and  others. 
According  to  our  knowledge  of  the  condition  to-day,  it  occurs  to  me 
that  the  terms  simple  ulcer  or  peptic  ulcer  are  the  best,  since  these 
refer  to  location  and  the  anatomical  lesion,  and  in  the  second  place  to  the 
fact  that  the  presence  of  gastric  juice  in  that  portion  of  the  digestive 
canal  is  no  doubt  a  prominent  factor  in  the  etiology  of  the  great  majority 
of  them. 

A  perusal  of  the  historical  records  of  this  disorder  proves  that 
although  instances  of  patients  with  gastric  ulcer  are  available  from  the 
sixteenth  century  (and  even  suggested  in  the  tenth  century),  it  took 
from  the  time  of  Matthew  Baillie  in  1793  through  the  entire  last  cen- 
tury and  up  to  the  present  time  to  have  developed  the  knowledge  on 
the  subject  that  we  now  possess.  Of  late  years,  because  of  the  vast 
interest  and  importance  of  the  condition  both  from  the  medical  and 
surgical  standpoint,  the  many  more  skilled  workers  who  have  come 
into  this  field  of  study,  the  advances  in  measures  of  diagnosis  that  have 
been  made,  and  to  the  development  of  upper  abdomen  surgery  (mostly 
by  the  English  and  American  surgeons),  the  subject  is  receiving 
vvorld-wide  attention. 

Statistics  in  regard  to  the  frequency  of  gastric  ulcer  on  the  whole 
a.re  quite  valueless.  The  reasons  for  this  are  that  the  presence  of  the 
condition  in  the  number  of  cases  that  are  definite  enough  to  come 
Xinder  clinical  observation  comprise  only  the  minority,  possibly  not 
more  than  25  per  cent,  of  all  cases  that  exist.  The  combined  statistics 
of  nearly  400,000  patients  show  ulcer  to  have  been  diagnosed  in  less 
than  1  per  cent,  of  the  cases,  while  in  the  combined  statistics  of  59,450 
autopsies  of  various  series  evidences  of  healed  or  unhealed  ulcer  were 
observed  in  4.4  per  cent. ;  I  have  no  doubt  that,  with  the  better  knowl- 

(519) 


520  ORGANIC  DISEASES  OF  THE  STOMACH. 

edge  of  the  condition  of  recent  years,  this  vast  disproportion  b  bonj 
materially  cut  down.  Taking  the  countries  in  which  ulcers  arc  matt 
commonly  diagnosed  (Germany  and  England  5  per  cent,  each,  ani 
Denmark  16.5  per  cent.),  and  comparing  these  to  the  others  (Rosa 
0.8,  Switzerland  2.6  and  North  America  1.3),  I  believe  that  fntare 
years  will  probably  show  a  more  even  proportion  in  countries  or  dties 
on  the  same  longitudinal  lines,  and  that  the  cases  vrill  be  met  with 
more  numerously  as  we  ascend  or  descend  from  the  equator  to  4e 
frigid  zones.  It  is  possible  that,  according  to  the  habits  and  environ 
ments  of  people  in  each  community  and  to  the  status  of  medical  ni« 
in  each  locality,  statistics  on  this  will  continue  to  show  variatiois 
for  a  number  of  years  to  come.  As  a  cause  of  death,  ulcer  occurred 
in  410  out  of  444,564  deaths  (Martin)  ;  these  figures  no  doubt  pertaii 
to  the  more  or  less  definite  and  short  duration  cases  and  not  throngfc 
all  of  the  sequent  conditions. 

The  disease  occurs  more  frequently  in  women  than  in  men  Id 
about  the  proportion  of  3  to  1,  and  most  of  the  cases  met  with  are 
those  in  the  third  decade  of  life,  although  no  age  is  exempt.  In  this 
way  it  differs  from  cancer,  in  which  the  proportion  of  male  cases  usualhr 
predominates  and  that  those  between  fifty  and  sixty  years  of  age  are 
most  liable. 

ETIOLOGY. 

Gastric  Juice. — Considering  that  no  bacteriological  factor  in  th« 
way  of  producing  the  specific  and  characteristic  lesion  in  the  gland- 
ularis has  been  observed  or  discovered,  I  feel  that  the  gastric  juice 
with  a  low  or  absent  mucous  secretion  must  be  considered  as  the 
most  important  factor  in  the  production  of  ulcer  in  the  great  majority 
of  cases.  I  base  this  upon  the  well-known  post-mortem  change  in 
the  glandularis  which  the  gastric  juice  can  bring  about  (autodiges- 
tion ),  the  tact  that  normal  or  hyper-  acidity  is  met  with  in  the  majority 
of  cases,  and  its  secretion  has  such  a  deterrent  action  upon  the  healing 
of  the  lesion,  and  that  gastric  desquamation  or  exfoliation  or  erosions 
are  so  commonly  met  with  as  stomach  disorders.  The  facts,  as  Ewald. 
Lenhartz  and  others  have  shown,  that  ulcer  can  exist  with  a  sub-  or 
an-  acidity  is  no  argument  against  the  gastric  juice  being  a  direct 
cause  of  the  production  of  gastric  ulcer.  Particularly  is  this  so  when 
one  takes  into  consideration  the  more  important  fact  that  hydrochloric 
acid  even  in  a  normal  person  is  a  very  variable  secretion — at  one  time 
high  and  at  another  time  absent,  and  what  would  be  a  normal  acid 
secretion  in  one  person  may  for  another  be  a  too  high  or  too  low 
secretion.     The  acid  itself  is  cliemically  not  able  to  digest  animal  tissue. 
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the  main  enzyme  ferment  being  the  essential  for  this,  and  it  is  pos- 
sible that  this  product  is  more  directly  concerned  in  the  loss  of 
stomach  tissue  than  just  the  acid,  which,  even  if  short  or  absent,  could 
be  replaced  by  other  acids  taken  in  the  foods.  It  is  a  striking  feature 
that  this  type  of  ulcer  is  only  found  where  gastric  juice  flows  or  in 
the  adjacent  organs  that  it  comes  in  contact  with,  namely,  the  stomach, 
the  first  part  of  the  duodenum  and  lower  end  of  the  esophagus. 
Nowhere  else  in  the  alimentary  canal  is  the  same  character  of  punched- 
out  lesion  met  with.  Once  beyond  the  middle  portion  of  the  duo- 
denum, the  chyme  is  neutralized  and  from  here  down  these  ulcers  are 
not  encountered.  When  the  lower  colon  is  reached,  the  contents  are 
slow  in  the  passage  and  usually  become  acid  again  from  fermentative 
products,  and  it  is  more  probably  due  to  this,  acting  in  the  presence 
of  stomach  enzymes  which  have  been  passed  down  and  are  incorpo- 
rated in  the  feces  than  to  local  bacterial  infection,  that  about  the  same 
type  of  ulcer  (stercoral)  may  exist  in  the  sigmoid.  In  the  production 
of  simple  gastric  ulcer  some  irregular  course  of  secretion  deep  in  the 
gastric  tubes,  or  retention  of  secretion  near  the  submucosa  may  cause 
a  deprivation  of  nutrition  at  that  site  with  a  protective  thrombosis  in 
the  submucous  venules  or  trunks,  and  that  in  the  process  of  motility 
of  the  organ  this  damming  of  circulation  may  be  extended  until  a 
considerable  portion  of  the  glandularis  is  deprived  of  circulation  and 
sustenance  and  thus  is  digested  away  with  the  production  of  an  ulcer ; 
the  fact  that  these  ulcers  are  essentially  a  necrosis  and  are  usually 
situated  near  the  pylorus  or  in  the  pyloric  region  of  the  stomach  where 
the  tension  for  outlet  is  greatest,  the  dhyme  the  most  fluid,  and  the 
acidity  most  marked,  are  somewhat  in  favor  of  this  being  so. 

While  hyperacidity  in  itself  is  generally  recognized  as  an  insuffi- 
cient cause  to  produce  ulcer,  on  thirty  occasions  I  have  observed  the 
development  of  an  acute  ulcer  in  cases  in  which  an  excess  secretion  has 
been  of  long  standing.  I  feel  that  a  condition  of  increased  percentage  of 
HCl  can  damage  the  gastric  mucosa,  although  I  believe  that  trauma 
from  foods,  thermic  and  chemical  agents  can  also  be  internal  factors. 
These  in  a  group  can  be  considered  as  direct  causes,  while  any  outside 
factor,  such  as  anemia,  thrombi,  emboli,  disease  of  the  arteries,  lesions 
of  the  vagus,  and  inflammatory  changes  in  the  gastric  nerves  may  be 
looked  upon  as  agents  which  would  lower  the  resisting  vitality  of  the 
glandular  layer  of  the  stomach  to  the  factors  from  within. 

In  a  series  of  83  specimens  of  saline  instillations  that  I  examined 
for  gastric  cells,  29  of  which  were  from  7  cases  of  excess  secretion  and 
11  from  cases  of  the  so-called  gastritis  acida,  I  was  able  to  prove  that 
gastric  exfoliation  was  very  much  more  common  than  is  ordinarily  sup- 
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posed.    The  columnar  cells  were  on  some  occasions  found  in  conditions 
of  excessive  secretion  and  sometimes  in  great  numbers  in  each  specimen. 
In  5  of  the  cases  I  found  groups  of  cuboidal  or  irregularly  rounded  cells 
attached,   cells    which   most   probably   were    from    the    gastric   tuboks. 
In  one  of  the  specimens,  from  a  case  which  sho^ved  a  free  HQ  56°. 
combined  HCl  80**,  and  a  total  acidity  of  111**  in  the  test-meal,  I  saw 
a  single-sided  section  through  the  infundibulum  of  a  tubule  with  cduiu- 
nar  cells  on  one  end,  in  the  middle  shorter  and  wider  ones,  and  at  the 
other  end  cells  from  the  interior  of  the  gland.     It  seemed  also  to  be 
proven  that,  depending  upon  the  quantity  of  mucous  secretion  in  a  hyper- 
chlorhydria  case,  the  glandular  layer  of  the  stomach  was  protected  against 
the  exfoliating  work  of  the  acid,  for  I  observed  that  when  the  secretion 
of  acid  was  decreased  and  the  mucus  increased  to   a   more  norxnil 
quantity   the  exfoliation  of  the  cells   subsided.      In   this   connection,  I 
report  a  significant  case  which  was  included  in  the  publication  of  the 
observations  at  the  time:^ 

E.  M.,  Sept.  20,  1906.  Age  24  years;  married;  no  children;  housewife. 
History — Family:  Father  killed  at  47;  mother  died  at  54,  cause  unknown. 
Personal:  Dysmenorrhea  since  puberty;  pneumonia  five  years  ago;  drinks  foor 
or  more  cups  of  tea  and  one  of  coflFee  each  day;  otherwise  habits  good  excepting 
confined  to  the  house  too  much;  had  gastric  disturbance  more  or  less  for  foor 
years.  More  distressed  during  the  past  three  months;  habitually  constipated. 
Present — troubled  much  with  eructation  and  distention  after  meals,  particuIiHy 
after  dinner;  has  pyrosis  and  regurgitates  acid  fluid  after  meals.  Physical  examina- 
tion shows  a  well-nourished  woman;  mucous  membranes  good  color;  tongue 
thinly  coated  with  red  edges  and  tip;  patient  nervous  and  apprehensive;  epigastric 
distress  on  pressure;  intestines  moderately  distended  with  gas;  fecal  mass  in 
sigmoid.  Analysis,  September  21,  1906.  Ewald  test-meal,  expression  easy,  rctuni 
110  c.c,  looks  poorly  digested,  very  little  odor,  no  incorporated  mucus  on  gross 
inspection;  total  HCl  121**,  total  acidity  133**.  Urine  amphoteric  and  heavy  in 
phosphates,  otherwise  normal.    Diagnosis,  hyperchlorhydria. 

On  the  morning  of  the  next  day,  when  fasting,  drank  240  c.c.  of  saline  solution 
which  was  left  in  the  stomach  five  minutes  and  aspirated.  75  c.c.  of  the  return  was 
examined  and  showed  as  follows:  fluid  distinctly  acid  (HCl)  and  bile  stained; 
no  mucus  apparent  and  no  food  particles  visible.  After  standing  three  hours 
specimens  from  the  middle  zone  were  examined  in  lots  of  10  c.c.  which  were 
centrifugcd  for  two  minutes  or  more  and  showed  the  following  findings — ^larg« 
numbers  of  squamous  cells,  numerous  free  nuclei,  considerable  columnar  cells  and 
a  few  cuboidal  ones  from  the  gastric  glands,  one  group  of  columnar  cells  (seven 
or  more  in  number)  were  seen;  cuboidal  cells  were  found  in  several  gronps 
attached ;  a  few  sarcina\  some  shreds  of  mucus,  few  mucous  corpuscles, 
and  particles  of  detritus.  Specimens  from  the  bottom  of  the  stand  glass  showed 
the  same  cellular  findings  as  above  stated,  excepting  that  there  were  more  of 
them  with  the  addition  of  numerous  rolls  of  yellow-stained,  mucus,  a  few  vegetable 
and  partly  digested  starch  granules,  and  more  detritus. 

On  October  7.  1906,  I  saw  the  patient,  who.  under  the  prescribed  high  protcid 
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diet  and  a  compound  powder  of  alkalies^  claimed  she  was  quite  well  again,  although 
analysis  showed  that  she  still  had  the  hypersecretion  and  exfoliation  of  gastric 
cells. 

Ten  months  afterward  (July  9,  1907),  I  was  called  to  her  home  and  1 
learned  that  nineteen  days  before  (June  20)  she  had  been  delivered  of  a  seven 
months  viable  fetus  after  the  third  uterine  hemorrhage  in  five  weeks.  On  June 
19,  while  asleep,  she  had  an  exsanguinating  hemorrhage,  followed  by  syncope  and 
semiconsciousness  lasting  for  nearly  two  hours.  The  attendant  diagnosed  a 
placenta  praevia,  tapped  the  membranes,  packed*  the  vagina  with  cotton,  and  on  the 
next  afternoon  she  miscarried.  The  early  post-partum  course  was  normal,  except- 
ing^ that  the  woman  remained  obstinately  pale  and  peaked  looking.  Six  days  after 
her  delivery  she  began  to  complain  of  pain  and  distress  in  the  epigastrium  after 
eating.  The  pains  continued,  the  severity  depending  upon  the  character  and 
amount  of  food  she  took,  until  the  day  before  my  visit,  when,  her  stomach  feeling 
somewhat  better,  she  partook  rather  heavily  of  raw  fruits,  after  which  she 
was  seized  with  severe  gastric  pain  and  vomited.  The  pain  grew  worse  during  the 
night  and  the  next  morning  after  taking  a  glass  of  ice-cold  milk  she  vomited 
considerable  blood.  The  history,  the  physical  examination  and  subsequent  course 
of  illness  showed  that  it  was  plainly  a  case  of  ulcer  of  the  clinical  type. 

My  deductions  from  the  case  were  that  the  hyperchlorhydria,  from  which  she 
suffered  more  or  less  for  years,  caused  an  exfoliation  of  the  cellular  elements  of 
the  gastric  mucosa.  This  exfoliation  continued,  and,  like  small  traumas  from  food, 
was  not  serious  as  long  as  the  nutrition  of  the  stomach  was  sufficient  to  repair 
the  slight  abrasions.  But  when  as  a  result  of  severe  hemorrhage  the  system  became 
impoverished  and  devitalized,  the  resistance  of  the  basal  membrane  and  sub- 
mucosa  was  lowered,  and,  the  acidity  continuing,  an  ulcer  ensued  on  an  exfoliated 
area.  This  seems  to  me  more  rational  than  a  blood-clot  carried  from  the  uterus 
which  lodged  in  the  stomach,  or  other  assumptions. 

Trauma. — This  may  also  be  considered  as  a  direct  cause..  It  may 
be  externally  or  internally  exerted,  the  latter  arising  from  mechanical, 
chemical  or  thermal  irritants.  Of  these,  the  mechanical  seems  to  be 
the  most  plausible,  because  by  the  thermal  or  chemical  agents  the 
ulceration  is  usually  different  in  character  (more  superficial  and 
diffuse)  and  that  these  ulcers  are  rarely  met  with  in  the  fundus  where 
such  substances  would  first  exert  their  influence  after  having  passed 
the  gullet  and  cardia,  which  latter,  it  may  be  said,  are  just  as  amenable 
to  the  baneful  effects  if  not  more  so  than  the  stomach.  It  is  probable 
that,  under  favorable  conditions  of  motility  in  the  way  of  tight 
approximation  of  the  mucosa  to  a  sharp  surface,  like  that  that  may 
be  offered  by  the  points  of  grape  and  tomato  seeds,  shells  or  the 
lining  interior  of  nuts,  certain  whole  grains,  etc.,  slight  trauma  could 
ensue,  which,  under  gastric  hyi)eracidities  and  thrombosis  of  the  super- 
ficial vessels,  may  be  delayed  in  healing  or  be  the  cause  of  deeper  erosion 
and  finally  distinct  ulcer  formation.  According  to  Richardiere,  traumatic 
ulcer  cases  are  classed  in  two  groups, — one,  the  acute  cases  healing 
rapidly;  the  other  (because  of  the  condition  of  the  gastric  juice),  cases 
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running  a  course  similar  to  ordinary  chronic  ulcer.  The  latter  condition 
in  the  stomach  mucosa  and  submucosa  (which  are  most  vascular  struc- 
tures during  gastric  digestion)  can  in  the  early  instance  be  accompanied 
by  local  hemorrhage  and  later  the  surrounding  infiltration  of  repair,  both 
of  which  conditions  could  cause  a  functionating  inactivity  of  that  portion 
of  the  glandularis  for  the  time  being,  while  the  normal  mucosa  else- 
where is  secreting  its  full  quota  of  digestive  secretion.  It  is  plausible 
that  in  such  conditions  an  autodigestion  of  the  affected  portion  may 
occur — probably  gradually  and  through  successive  gastric  digestions — 
with  the  formation  of  an  ulcer  which  is  limited  in  size  and  shape 
according  to  the  better  status  of  independent  circulation  in  the 
glandularis  or  submucosa  at  the  periphery.  It  has  been  shown  by 
Matthes  that  when  bits  of  mucous  membrane  were  removed  there  was 
a  tendency  of  the  muscularis  in  these  regions  to  contract  and  thereby 
bring  the  edges  of  the  mucosa  together  and  thus  protect  the  bared 
portion  against  the  action  of  the  gastric  juice.  Food  traumas  or  local 
circulatory  conditions  causing  erosions  occurring  in  parts  of  the  stom- 
ach where  the  redundant  mucous  membrane  is  less  of  a  feature  of 
structural  make-up  (such  as  the  lesser  curvature  and  pyloric  region) 
offer  a  greater  liability  to  ulcer,  and  these  are  the  locations  in  which 
the  acute  ulcer  is  most  commonly  found. 

An  outside  traumatic  factor,  such  as  violent  emesis,  severe  com- 
pression, a  direct  blow  over  the  organ,  or  a  severe  shock  to  the  entire 
body,  may,  particularly  when  the  interior  layers  of  the  stomach  are 
friable  w;ith  blood  during  gastric  digestion  and  the  organ  laden  with 
food,  cause  an  injury  and  a  dissolution  of  the  mucosa.  It  is  well 
known  that  the  intestines  can  be  rent  through  all  of  the  structures 
from  a  severe  direct  or  indirect  force,  and  thus  it  seems  reasonable  to 
believe  that  the  stomach,  which  is  also  not  tightly  moored  in  its  inter- 
mediate part,  could  also  suffer  in  the  same  way,  although,  no  doubt, 
not  to  the  same  degree  of  severity  or  danger.  It  is  probable,  as  Acker- 
man  has  shown,  that  epigastric  compression  is  a  considerable  factor 
in  producing  ulcer;  among  such  may  be  mentioned  the  instances  of 
ulcer  in  women  who  use  the  fashionable  waist-compressing  corset 
which  does  not  allow  the  lower  and  intermediate  portions  of  the  organ 
to  distend  when  foods  are  taken  and  thus  presses  upon  the  pyloric 
region,  ])articularly  when  this  is  low,  and  tailors  and  shoemakers,  who, 
because  of  their  positions  and  occupations,  are  subjected  to  upper 
abdomen  pressures. 

Among  the  indirect  causes  may  be  mentioned  the  several  factors 
which  could  lower  the  resistance  or  possibility  of  repair  of  the  gland- 
ularis. 
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Circulatory  System. — S.  and  W.  Fenwick,  Riegel,  Mayo  and 
others  hold  that  a  definite  relationship  exists  between  ulcer  and 
chlorosis  and  anemia.  Whether  the  sequence,  as  Riegel  suggests,  is 
brought  about  by  the  hyperacidity  that  is  so  common  in  chlorotic 
anemia,  or,  as  Cabot  and  Stengel  have  stated,  that  the  anemia  is 
secondary  to  unrecognized  hemorrhages  it  is  impossible  to  say.  It  is 
probable  that  each  of  these  views  is  correct  in  individual  cases, 
although  as  far  as  can  be  gleaned  from  clinical  observation  to-day  the 
view  of  Riegel  answers  best  for  the  majority  of  instances.  There  is 
no  doubt  that  in  the  largest  number  of  cases  seen  anemia  is  present, 
and  that  the  treatment  of  this  is  a  most  important  factor  in  the  cure  of 
the  ulcer.  Mayo  believes,  and  1  have  proven  this  to  be  so  in  my  own 
observations,  that  by  treating  the  anemia  one  can  often 'cure  the  ulcer. 
I  personally  believe  that  anemia  should  be  viewed  as  an  indirect  cause 
in  the  way  of  lowering  resistance  to  the  effects  of  gastric  juice  or  the 
ability  of  repair  of  stomach  abrasions. 

Arteriosclerosis  and  endocarditis  are  considered  as  factors  in  a 
number  of  cases.  Howard  observed  that  sclerosed  vessels  were 
marked  in  48.8  per  cent,  of  his  cases,  and  others  have  reported  the 
same,  but  usually  in  lower  figures.  According  to  information  in 
clinical  work  that  can  be  gained  by  the  examination  of  the  palpable 
arteries  and  observations  with  the  sphygmomanometer,  I  am  convinced 
that  Howard*s  statistics  are  high  for  the  average  case.  Most  of  my 
patients  were  rather  young  to  expect  much  if  any  arterial  change,  and 
endocarditis  was  not  encountered  as  a  relative  factor.  It  seems  rational 
to  believe,  however,  that  in  the  truer  forms  of  chronic  ulcer  seen  in  the 
middle  aged  and  old  these  conditions  are  of  more  moment  as  causes  for 
the  condition  than  in  those  of  the  second  or  third  decade  of  life. 

Emboli  from  heart  lesions,  etc.,  might  cause  the  development  of 
ulcers  as  they  do  infarcts  in  other  organs  (Virchow) ;  a  number  of 
observers  with  various  kinds  of  injections  and  methods  (Orth,  Panum, 
Cohnheim)  have  noted  this  to  be  true,  providing  the  stoppage  of 
circulation  was  confined  to  a  limited  area  of  the  stomach.  Localized 
thrombosis  caused  by  internal  injury  may  be  offered  in  the  same 
connection.  However,  embolic  conditions  are  not  common,  and  it  is 
probable  that,  like  sclerosis,  embolism  is  more  of  a  factor  in  those  of 
advanced  age  than  in  the  young.  Furthermore,  it  occurs  to  me  that 
unless  the  emboli  were  infectious  in  nature,  and  thus  capable  of  addi- 
tional local  destruction  of  tissue  after  lodgment,  or  large  enough  in 
size  so  as  to  cut  off  much  circulation,  the  rich  network  of  collateral 
circulation  in  the  organ  would  protect  the  glandularis  from  the  intima 
side. 
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From  as  much  as  has  been  stated  it  is  plausible  to  suppose  that 
submucous  hemorrhages  and  hemorrhagic  erosions  due  to  disease  of 
the  mucosa  (chronic  gastritis)  or  injuries  to  it  exerted  by  agents 
interiorly  applied  and  which  cause  local  hemorrhagic  or  infiltrative 
results,  or,  on  the  other  hand,  the  interference  with  local  circulation 
and  the  subsequent  digesting  action  of  gastric  juice  on  that  area,  such 
as  may  be  produced  by  emboli,  secondary  infections  or  thrombi  in  chronic 
heart,  liver  and  kidney  disease  or  the  acute  infections,  in  individual 
instances,  are  causes  for  the  production  of  gastric  ulcer.  It  also  seems 
reasonable  to  suppose  that,  although  carried  infeciioTis 
occur  in  appendicitis,  cholecystitis,  pyemia,  syphilis,  or  tuberculous) J 
can  cause  gastric  ulceration  by  secondary  infections,  and  that,  alth 
bacterial  invasion  of  the  tissues  of  the  ulcer  base  is  comni 
observed,  this  in  the  acute  ulcers  is  usually  a  secondary  i 
from  the  internal  side  after  the  ulcer  had  been  formed. 

Among  other  causes  that  have  been  advanced  for  the  prodHi 
gastric  ulceration  are  local  anemia  from  arterial  spasm  either  bj^ 
or  from  muscular  contraction  of  the  gastric  musculaI^s  exerted  "I 
the  traversing  arteries   (Klebs) ;  diminished  alkalinity  of  the  I 
(Pavy,  Jaksch) ;  injuries  to  the  nervous  system,  particularly  tt^j 
brum    ( Brown- Sequard,   SchifF,    Ewald   and   others)    or    to    the  i 
(Talma,  Yzerin)  or  to  the  celiac  axis  and  splanchnics  (Vedova); 
most  recently  offered,  the  failure  of  the  gastric  epithelium 
antibody,    "antipepsin,"   or   the   destruction   of    this    by    the    hyj 
media,   causing  the   loss   of   immunity   from   autodigestion    (\Viei 
MacCallum). 

PATHOLOGY. 

An  ulcer  is  a  dissolution  of  surface  tissue  comprising  in  so  ^4 
the  interior  of  the  stomach  is  concerned  all  the  distinct  forms  of  illc4 
erosions  (which  are  superficial  ulcers),  ruptured  vessels  (varix),  ind^^ 

if  it  is  ever  proven  that  these  can  exist,  also  fissures. 

Distinct  ulcers  of  the  stomach  may  be  funnel-shaped  or  crater- 
like and  quite  deep,  or  circular,  oval,  irregidar,  linear,  or  terraced  and 
superficial  in  form.  The  acute  ulcer  is  usually  soft  with  slightly 
rounded  edges,  while  thc^c  that  liavc  persisted  for  some  time  and  been 
irritated  may  be  quite  stiff  (particularh-  at  the  edges)  from  round-cell 
infiltration  and  bemorrliages  and  connective  or  scar  tissue  deposit 
(a  form  of  chronic  nicer'i.  The  base  is  usually  smooth,  but  may  dis- 
play uneven  points  due  to  the  free  ends  of  tissues  or  transverse  muscle 
fibers  of  the  inner  muscular  cont.  The  base  is  generally  covered  over 
with  a  greenish  or  browni.-li.  tonfib  mucus,  and  may  be  the  lodgment 


PLATE  XLV. 


Photomicrograph  of  an  acute  gastric  ulcer.  A,  The  Rlandular  layer  or  mem- 
brane showing  the  regular  arrangement  of  a  normal  mucosa.  B,  Submucosa,  much 
thickened,  artery  and  veins.  C,  Muscular  layer.  D.  Peritoneum.  E,  Edge  of 
the  ulcer  showing  partial  destruction  of  the  mucosa  and  a  mass  of  granulative 
tissue  below  same.  F,  Part  of  the  floor  of  the  ulcer  composed  of  disintegrating 
connective  tissue.  G,  Mass  of  detritus  that  covers  the  pit  of  the  ulcer  to  the  other 
side.     X  35;^  diameters. 
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site  of  a  more  or  less  tough  blood-coagulum,  which  is  torn  away  with  some 
difficulty.  The  small  superficial  ulcers  (erosions)  often  show  no 
deposit  on  the  surface,  and,  being  the  color  of  the  mucosa,  may  escape 
detection  unless  carefully  sought  for  with  the  aid  of  a  magnifying 
glass. 

The  simple  ulcers  vary  in  size  from  1  to  3  or  4  centimeters 
in  diameter,  some  being  much  smaller  and  giving  the  gross  appear- 
ance of  ruptured  follicles,  and  others  again  (particularly  when 
several  coalesce  into  one)  are  much  larger,  comprising  great  areas  of 
the  stomach  mucosa.  They  are  usually  single,  but  often  multiple,  and 
may  be  found  only  in  the  stomach,  first  part  of  the  duodenum,  or 
lower  end  of  the  gullet,  or  in  any  two  or  in  all  of  these  organs 
in  the  same  case.  They  are  most  often  situated  in  the  lowest  parts  of 
the  stomach  (standing  position)  in  the  pyloric  and  lesser  curvature 
regions,  are  encountered  less  frequently  as  the  fundus  is  reached, 
although  no  part  of  the  organ  is  exempt.  Statistics  as  to  the  most 
numerous  sites  of  ulcers  vary  to  such  an  extent  that  they  serve  to  no 
definite  purpose  excepting  in  the  way  that  all  agree  that  the  posterior 
wall  and  lesser  curvature  of  the  pyloric  region  make  up  about  65  per 
cent,  of  the  instances,  that  those  directly  at  the  pylorus  come  next  in 
frequency,  and  that  of  the  frequency  with  which  they  are  encountered  in 
other  locations,  it  may  be  expressed  about  in  this  order — anterior  wall, 
cardia,  fundus  and  greater  curvature.  Fenwick's  statistics  on  the  three 
zones  give : — 

In  70  Chronic  Ulcers.  In  39  Acute  Casqs. 

Pyloric  region    53  13 

Middle  zone 7  14 

Near  the  cardia  10  12 

Microscopically  the  margins  of  a  fresh  ulcer  are  usually  clean  cut, 
with  but  very  little  inflammation  or  evidence  of  healing.  The  edge 
of  the  loss  of  tissue  is  usually  abrupt  through  the  entire  depth  of  the 
glandularis  with  the  submucosa  or  the  circular  muscular  fibers  as  its 
tissue  base.  Near  the  bottom  of  the  edge  there  is  generally  a  gentle 
depressing  slope  toward  the  center  of  the  ulcer  made  up  by  deposit 
of  mucus,  detritus,  bacteria,  blood-cells,  and  molds  which  collect  under 
the  shelving  edge.  In  the  older  ulcers  there  may  be  a  reactive  inflam- 
mation at  the  periphery  with  the  formation  of  a  calloused  margin  or 
even  an  irregular  scar-tissue  formation.  The  radiations  of  scar  tissue 
may  be  marked  at  one  edge,  while  another  edge  of  the  ulcer  is  free 
from  them  and  soft  and  the  ulcer  margin  abrupt.  The  gland  cells  at 
the  edge  of  the  ulcer  (particularly  in  the  cell  nests  of  the  fundus  of 
the  tubules)  display  cuboidal  or  cylindrical  cells  instead  of  the  charac- 
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teristic  tubule  elements.  Such  cells  are  also  seen  in  the  irregukr 
crypts,  vacuoles,  or  blind  tubules  that  form  in  the  scar  tissue;  these 
are  considered  by  some  observers  to  be  neoplasmic  in  nature  and  the 
primary  elements  in  the  development  of  subsequent  cancer.  For 
some  distance  from  the  ulcer  the  lab-cells  have  the  appearance  of 
hyaline  degeneration  and  their  nuclei  cannot  be  recog-nized  by  stain- 
ing. The  submucosa  and  sometimes  the  edge  of  the  glandularis  is 
permeated  with  small  round-cell  infiltration  and  a  strong  vascular  net; 
these  are  most  probably  the  beginning  of  repair  process  leading  to 
cicatrization. 

Healing  of  small  ulcers  may  occur  without  visible  cicatrization, 
although  in  plainly  visible  ulcers  scar  tissue  replaces    the  area  left  bj 
the  necrosis.     The  healing  process  commences  at   the    sides  and  floor 
of  the  ulcer,  at  which  the  margins  become  more  indefinite  and  irregukr 
in  outline.     In   slowly   healing  ulcers   patches  of    indolent    granulation 
are   common   and    chronic    inflammatory   areas    which    lead    to   erosion 
and   recurrent   bleeding  may   be   present.      Such    erosions    may   involve 
surrounding    new    points    in    the    glandularis,   causing    opening   of  the 
large    vessels,    with    severe    and    even    fatal    hemorrhage.      Scars  van- 
much  in  size  and  thus  subsequent  contractions  may  deform  the  organ, 
producing  marked  localized  deformities,  and  when  girdling,  even  an 
**hour-glass  stomach"  or  giving  a  cucumber  shape  to  the  organ.    They 
may   also   cause   sacculation   or   a   bridge-like    formation,    which,   when 
situated  in  the  pyloric  region,  may  cause  more  or  less  stenosis  with 
the  development  of  stagnation  of  the  food  contents.     If  the  necrosis 
is  deep  and   rapid,  the  muscularis  and  peritoneum   may   be   destroyed, 
perforation  resulting.     This  is  particularly  liable  to  occur  when  enough 
time  has  not  existed  or  there  is  no  constant  contact  of  that  part  of  the 
stomach  to  surrounding  structures  for  protective  adhesions  to  form. 

The  twelve  different  forms  in  which  ulcered  conditions  of  the 
stomach  are  met  with,  each  of  which  is  different  from  the  well-known 
acute  ulcer  described,  were  offered  by  the  author  in  a  recent  article 
under  "The  Recognition  of  Obscure  Types  of  Gastric  Ulcer"  (Archive? 
of  Diagnosis,  October,  1909),  as  follows: — 

1.  Small  superficial  and  often  multiple  septic  ulcerations  of  the 
pyloric  region  and  duodenum.  2.  Erosions  or  exfoliations,  consisting 
of  small  flakes  of  the  upper  regions  of  the  glandularis,  condition> 
which  have  served  as  a  cloak  to  the  advancement  of  a  newly  discov- 
ered clinical  entity,  but  which,  nevertheless,  were  long  ago  better 
classed  as  "catarrh  ulcers,"  and  which  are  present  mostly  in  chronic 
granular  gastritis.  3.  Fissures,  generally  of  the  pyloric  region,  and  no 
doubt  exceedingly  uncommon.     4.  Punctate  ulcers,  results  of  infection 
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through  the  gastric  tubule,  a  lymph  follicle,  or  an  acinous  division  of 
a  mucous  gland.  5.  Small-sized  peptic  ulcers,  single  or  multiple,  gas- 
tric or  duodenal  or  both  at  the  same  time,  none  of  which  pass  through 
the  inner  stomach  wall  to  the  muscularis  and  thus  all  of  which  fail  to 
give  intense  symptoms  because  the  muscularis  is  not  exposed  to  the 
gastric  juice.  6.  Ruptured  varix  from  hepatic,  cardiac  or  renal  disease. 
7.  The  chronic  forms  of  ulcer,  which  begin  as  such,  are  usually  single 
and  duodenal  or  gastric,  ulcers  which  pathologically  are  excessive 
deposits  of  connective  tissue  at  and  infiltration  of  small  round  cells  in 
and  beyond  the  ulcer  area.  To  these  ulcerative  states  must  be  added 
the  pathological  types  of  a  sequelous  nature  occurring  in  cicatrices 
from  the  more  or  less  acute  ulcers.  In  autopsies  and  operations  are 
displayed:  8.  The  large,  flat  stellate,  and  the  long,  thick  cicatrices 
causing  deformities  of  the  stomach.  9.  Separation  of  the  glandularis 
from  the  edge  of  a  linear  scar  due  to  motion  and  marginal  ulceration. 
10.  The  autodigestion  of  the  center  of  a  thick  scar  by  the  gastric  juice, 
caused  by  the  center  area  of  the  contracting  scar  being  almost  devoid 
of  circulation  and  therefore  easily  overcome.  11.  Perigastric  adhesions 
and  broad  extent  of  local  interstitial  connective-tissue  deposit,  causing 
hour-glass  stomach,  tugs  on  the  contour  of  the  stomach,  or  pyloric 
stenoses.     12.  Malignant  degeneration  of  an  old  ulcer. 

SYMPTOMS. 

The  symptoms  of  gastric  ulcer  vary  so  generally  both  in  character 
and  intensity  (some  even  presenting  no  definite  or  suspicious  symp- 
toms at  all,  or  the  first  and  only  symptom  being  a  serious  or  fatal 
hemorrhage  or  those  due  to  perforation),  that  it  is  impossible  to 
delineate  special  symptoms  or  symptoms  in  class  as  characteristic  of 
any  one  of  the  varieties  of  ulcer  conditions  that  may  be  met  with.  To 
show  how  impossible  this  is,  it  may  be  said  that,  depending  upon 
the  size,  shape,  depth,  number  and  site  of  the  ulcers,  the  character 
of  the  pathological  process,  complications  and  sequels,  the  age  of 
the  patient  and  the  chemico-dynamic  condition  of  the  organ,  the 
common  clinical  symptoms  of  pain,  tenderness,  gastralgia,  vomiting, 
"dyspepsia,"  and  the  results  from  the  gastric  and  fecal  analysis  vary 
markedly  in  each  instance.  However,  in  many  of  the  cases  of  simple 
ulcer  these  are  characteristic  enough  in  grouping  and  intensity  to  make 
diagnosis  possible,  and  these  will  be  referred  to  as  ulcers  of  the  clinical 
type.  In  the  instances  that  depart  from  this  (that  is,  those  in  which 
pain,  heniatemesis,  vomiting,  excessive  gastric  juice  secretion,  gastralgia, 
etc.,  are  masked  or  lacking)  diagnosis  requires  most  careful  study  and 
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observation.  And,  lastly,  in  the  minority  of  cases  it  may  be  said  ihi: 
diagnosis  is  impossible  by  medical  and,  in  some  instances,  also  by 
surgical  means.  As  is  proven  by  many  autopsy  statistics,  tbe  firi 
discovery  that  ulcer  of  the  stomach  had  or  does  exist  is  hardlf  la 
common  than  lesions  of  pulmonary  tuberculosis  or  tuberculosis  of  dR 
chest  lymph-glands.  According  to  Stoll,  latent  ulcer  was  found  ii  27 
per  cent,  of  3476  autopsies,  and  Lebert  reports  that  in  15  per  ocHcf 
110  cases  ulcer  was  present  before  severe  symptoms  arose  manifeitim 
its  presence.  When  carefully  searched  for,  small-sized  dtpnmd 
deposits  of  scar  tissue  of  healed  ulcers  are  frequently  met  wtt  M 
autopsy. 

Not  considering  the  plain  clinical  type  of  acute  ulcer,  Ewitf 
divides  the  symptom-complex  of  stomach  ulcers  into  the  foilomi| 
groups : — 

"1.  Cases  in  which  the  irritative  symptoms  which  result  from 
hemorrhagic  erosion  or  the  corrosion  of  larger  or  smaller  areas  of 
mucous  membrane  predominate,  and  there  are  no  complications.  2. 
Cases  in  which  the  previously  mentioned  irritative  symptoms  and 
hemorrhage  simultaneously  appear.  3.  Cases  with  symptoms  of  irri- 
tation and  perforation.  4.  Cases  which  run  a  latent  course  up  to  Ac 
time  of  death  from  hemorrhage  or  perforation.  5.  Cases  wiudi 
present  the  scc|uels  of  ulcer.  When  we  remember  merely  tbe  btt 
that  in  these  groups  the  symptoms  may  be  variously  combinedf  W 
ever-changing  clinical  picture  is  presented." 

Pain. — The  pain  in  gastric  ulcer  is  one  of  the  most  prominoit 
symptoms.     It  is  variously  described  as  burning,  boring,  cutting,  UV- 
ing,  or  a  constant  dull  ache.     In  each  case  the  character  of  the  piio 
changes,  usually  acomlinj^^  to  the  inj^estion  of  foods  or  drink  or  positiooin 
tlic  ways  that  sncli  may  increase  the  severity  or  intensity  of  it.    There- 
fore, over  the  course  of  hours  it  may  be  said  to  be  paroxysmal — atone 
time  dull,  at  another  time  excruciating.     This  symptom  is  produced 
by  the  irritating  effects  of  the  stomach  contents  on  the  exposed  ncn*e> 
of  the  ulcered  surface,  and  also  to  the  muscular  contractions  which 
ari>c  in  cnnsc(|iicMU'e  nf  the  irritation  anil  normally.     They  occur  durin: 
the  perirMJ  of  gastric  'li^^'cstioii  cither  immediately  after  the  taking  of  f oc ' 
or  after  saturation  of  fdod  with  hydrochloric  acid  has  taken  place  an*!  zr. 
exccs>  rif    free  acid  i>  present.     As  a  rule   (although   there  are  niarA 
exception-),  the  nearer  to  the  pylorus  the  ulcer  is  situated,  the  longi** 
after  in^i^'olion  is  the  "nset  of  tlic  pains,  which  in  many  of  those  of  t'n 
])ylorn>  and  diiodennni  conies  on  ilirce  or  four  hours  after  the  taking  ■  ' 
food  :  tlii<  fart  is  of  >onie  value  in  dia.tijiK^sing  the  seat  of  ulcer. 

A  rasr  «»f  aoutc  ulcer  of  the  anterior  stomach  wall  described  b\  tit: 


PLATE  XLVI. 


icule  gastric  ulcer  showing  the  location  of 
i  found  just  below  the  ensiform  and  the 


A,  Photograph  of  a  clinic  case  of 
the  direct  pain  (on  pressure).  It  w 
area  was  about  one  inch  in  diameter. 

B,  Photograph  of  the  same  case  showing  the  location  of  the  reflex  or  indirect 
pain  (on  pressure).  It  was  situated  to  the  left  of  the  spinous  process  of  the 
twelfth  dorsal  vertebra, 

C,  Photograph  of  a  private  case  of  acute  gastric  ulcer  showing  the  painful 
area  lower  down  than  above  and  to  the  left.     (Miss  L.  K.) 

D,  Rear  view  of  the  same  case  showing  the  location  of  the  indirect  pain  on 
the  level  with  the  nitith  dorsal  vertebra. 
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or  in  which  posture  as  well  as  the  character  of  food  had  a  marked 
eiice  on  the  production  of  pain  is  worthy  of  note  (Journal  Amer. 

.  Assoc,  July  22,  1911):— 


ers  of  the  posterior  wall  and  greater 
1  the  region  of  the  pylorus  are  most 


c  of  the  stomach  and  duo- 
while  those  of  the  anterior 


V\g.  97.— .SliQwiii);  thv  pationt  atid  the  liKatioii  (if  llii'  stilijuclive  pain, 
ic  [H'int  of  ti'nrliTntss  on  prtssiiro,  ami  the  plastic  txtulatc.  There  was  no 
oferre<l  pain  nr  tt'iidemess  in  ihe  tiatk. 

all  the  way  to  the  fiindic  rcKiun  are  distinctly  uiK'onniiiin — comprising.  po9- 
nipt  ni'iro  than  111  per  cent,  of  iliv  areas  with  which  Kastrii-  juiee  comes  in 
L-t  in  tlir  l.r..eess  of  ^-astric  (!iiiesti..n.  fleers  in  the  latter  locatt.^n  are  Inlt 
,-  diajjiioserl  mclically.  diagnosis  iisnally  takini;  plaoe  at  o|ieralion  for  their 
ration,  a  compliealion  iiioM  likely  lo  happen  in  these  cases  liecansc  of  the 
iteeted  state  of  ihe  anterior  area  of  the  stomach.     The  rapiil  peritonitis  ton- 


532  ORGAXrC   DISEASES   OF   THE    STOMACH. 

sequent  upon  perforation  of  these  ulcers  also  makes  the  diagnosis  of  them  iin(wr- 
tant,  and  a  case  is  offered  in  which  this  was  possible  and  in  which  the  medici 
treatment  was  successful. 

Patient:  Miss  E.  McD.,  a  stenographer,  18  years  old,  was  first  seen  on  Feb.  2Sl 
1911.  Her  father  died  at  the  age  of  45;  cause  unknown.  The  patient's  mother  wa 
living  and  well.  The  patient  had  always  been  fond  of  sweets  (mostly  candy)  and 
had  indulged  intemperately  for  several  years,  which  at  times  brought  on  an  acctt 
distress  in  the  stomach  with  a  day  or  so  of  anorexia;  other  than  this  the  pati«t 
had  had  no  illness  except  measles  and  scarlet  fever  in  early  childhood.  In  Dccrm- 
ber,  1910,  she  began  to  have  a  constant  distress  in  the  stomach,  in  which  the  sjinp- 
toms  of  excessive  gas  collection  with  eructations  and  pain  an  hour  after  meals  b 
the  left  side  of  the  abdomen  were  the  prominent  features.  This  pain,  which  wis 
most  acute,  was  relieved  to  a  moderate  degree  by  the  taking^  of  food,  more  so  bv 
bicarbonate  of  soda,  and  was  entirely  relieved  when  the  patient  lay  flat  on  her  back 
with  her  corsets  off.  She  stated  that  by  taking  milk,  eggs  and  other  simple  foods 
in  small  quantities  at  a  time,  with  the  assistance  of  bicarbonate  of  soda,  she  was 
able  to  be  about  at  her  work.  The  solid  foods  she  ate  evenings  and  Sundays  when 
she  could  lie  down  for  three  or  four  hours  after  taking  them.  According  to  her 
statement,  she  had  lost  only  4  pounds  since  the  beginning  of  her  illness. 

Physical  Examination:    The  patient's   facial  expression    was  that  of  intense 
suffering  while  sitting  and  changed  to  one  of  complete  relief  when   lying.    The 
lungs  were  normal,  and  the  heart  also,  excepting  a  hemic  blow  over  the  body  which 
was  transmitted  to  the  vessels  of  the  neck.    The  skin  and  mucous  membranes  were 
abnormally  pale.     There  was  but  slight  development  in  the  soft  body  tissues;  the 
long  chest  and  abdomen  presented  the  type  of  a  girl.    On  palpation  the  abdoraea 
was  held  contracted,  especially  on  the  left  side,  and  notably  the  left  rectus  muscle. 
An  area  of  exquisite  tenderness  to  pressure  was  evident  about  2  inches  above  the 
transverse  umbilical  line  and  just  at  the  edge  of  the  rectus.     Careful  palpation  of 
this  area  with  the  knees  raised  toward  the  thorax  disclosed  a  mass,  thin  and  soft 
to  the  touch,  at  the  exact  site  of  the  tenderness,  which  I  am  led  to  believe  was  i 
plastic  exudate  on  the  gastric  peritoneum  over  the  ulcer.     The  stomach  was  low 
and  dilated,  and  gases  could  be  heard  passing  through  the  pylorus.     The  right  kid- 
ney was  palpable  to  within  an  inch  of  the  upper  pole  under  deep  inspiration.    The 
test-meal  (simple )  taken  the  next  morning  showed  a  return  of  120  c.c,  free  hydro- 
chloric acid,  55 ;   combined  hydrochloric  acid,  28,  and  total  acidity,  87.     A  sraal! 
amount  of  macroscopic  blood  was  present  with  one  small  clot.     The  feces  voi<W 
the  day  before  and  two  days  afterward  showed  the  presence  of  occult  blood.    Three 
X-ray  plates  were  then  taken.     Each  showed  that  the  stomach  had  discharged  the 
greater   portion   of   the  ounce  of  bismuth   given   into  the   small    intestine    (hyper- 
motility).  that  the  organ  was  large  and  low  (dilatation  and  prolapse),  and  that  the 
ulotT-bcd  was  lined  with  bismuth.     \\  hen  the  X-ray  plates  were  held  against  the 
patient's  body,  and  the  ensiform  and  umbilical  markers  on  the  plates  matched  to 
these  parts  on  lier  body,  the  location  of  the  ulcer  noted  on  the  plate  correspondfJ 
exactly  to  the  point  of  tenderness  and  the  plastic  exudate. 

Course  of  Piscasc:  The  next  morning  when  the  patient  went  into  the  hospital 
the  blood  showed  erythrocytes  3,70iUX30,  mori)hology  normal,  hemoglobin  07  percent 
(Dare),  color  index  ().(),  leucocytes  8290.  and  differential  count  normal.  Kept 
steadily  in  bed  for  three  weeks,  she  was  fed  by  the  Lenhartz  method,  the  feedings 
of  milk  being  j^iven  at  stated  times  and  amounts  during  the  day  and  night  The 
administration  of  fnuiy  coniminutetl  foods  was  begun  late  in  the  third  week.    The 
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stomach  was  maintained  alkaline  by  a  mixture  of  alkaline  powders,  without  soda 
bicarbonate,  this  being  given  at  three-hour  intervals.    The  bowels  were  moved  each 
day  by  a  castile  soap  enema   (not  saline,  because  this  increases  the  hydrochloric 
acidity  in  the  stomach).     Liquor   ferri  albuminatis  in  2-dram  quantities  in  water 
t.  i.  d.  was  used  to  combat  the  anemia,  and  an  ice-bag  was  employed  during  the 
first  days  to  decrease  the  tenderness  at  the  ulcer  site,  although  this  was  hardly 
necessary,  as  the  patient  was  on  her  back  all  of  the  tune.     She  made  a  perfect  re- 
covery, and  when  she  left  her  bed  there  was  no  spasm  of  the  left  rectus,  no  tender- 
ness ^on  pressure  over  the  ulcer  site,  and  no  plastic  exudate.     The  blood  had  come 
up  to  4,100,000  erythrocytes,  f^7  per  cent,  and  color  index  0.85.     She  was  then  fitted 
with  a  corset  which  raised  the  pyloric  region  over  four  inches ;  her  feeding  was 
increased  to  the  taking  of  more  solid  foods,  the  alkaline  powder  kept  up,  the  iron 
tonic  diminished  to  half  quantity  each  day,  and  Carlsbad  salts  used  to  move  the 
bowels.     She  went  into  the  hospital  weighing  98  pounds,  and  now  at  the  end  of 
two  months  thereafter  weighs  127  pounds,  and  is  without  a  symptom  of  digestive 
distress.    The  X-ray  plates  of  today  do  not  show  the  ulcer;  the  stomach  is  smaller 
in  capacity,  hypermotility  is  no  longer  a  feature,  the  test-meals  are  normal,  and  the 
feces  free  from  blood. 

Early  in  the  aflPection  before  marked  gastralgia  is  present,  the  paip 
is  localized  in  a  small  circumscribed  area  mostly  in  the  pit  of  the 
stomach  and  near  to  the  median  line.  At  other  times,  it  is  nearer  to 
the  costal  edge  on  the  left  side.  During  the  paroxysm  the  pain  may 
extend  anteroposteriorly  and  may  even  radiate  up  the  back  and  chest. 
\  omiting  and  retching  usually  increase  the  pain.  The  distress  is 
usually  made  worse  by  the  taking  of  coarse  foods  or  irritating  drinks, 
and  usually  increases  on  pressure ;  although  with  some,  a  firm  gentle 
pressure  affords  some  relief.  Distention  of  the  stomach  with  food, 
fluid,  or  gas  and  pylorospasm  also  increase  its  intensity.  Too  hot 
ingesta  usually  stimulate  extra  movement  and  secretion,  and  thus 
often  increase  the  intensity  of  the  pains  or  bring  on  acute  paroxysms. 
If  there  be  hyperacidity,  the  taking  of  highly  albuminous  foods  of  a 
fluid  character  (milk,  eggs)  often  relieves  the  gastralgia.  The 
anterior  area  of  pain  or  point  of  tenderness  on  pressure  is  generally 
constantly  present  in  the  same  place.  In  acute  cases  this  area  should 
be  noted  by  proper  marking  and  should  not  again  be  pressed  upon 
during  the  course  of  the  healing  (irritation  to  the  ulcer  and  danger  of 
hemorrhage).  In  subacute  or  older  cases  this  precaution  need  not  be 
observed.  The  pressure  to  learn  the  tender  area  should  be  made  with 
the  tip  of  one  finger  and  not  be  greater  in  force  than  for  arriving  at  a 
definite  conclusion. 

Two  spots  of  tenderness  commonly  exist  in  the  cases  of  simple 
ulcer  of  the  clinical  type,  (1)  epigastric  and  (2)  dorsal.  Considering 
the  clinical  types  of  ulcer,  the  epigastric  pain  occurs  in  about  80  per 
cent,  of  all  instances ;  both  together  in  about  30  per  cent. ;  the  dorsal 
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alone  in  rare  instances.     Boas,  who  first  drew  attention  to  the  indirect 
pain,  describes  this  as  "localized  and  more  circumscribed  than  the 
epigastric,  and  generally  located  at  the  level  of  the  tenth  to  the  twelfth 
dorsal  vertebra  alongside  of  the  vertebra  in  a  lateral  expansion  of  two 
or  three  centimeters  and  a  length  of  one  to  four  centimeters."    This 
pain  is  usually  elucidated  on  deep  point  pressure   to  the  left  of  the 
spine  and  on  a  line  with  the  spinous  processes  of  the  vertebras.    A  like 
tender  area  may  be  noted  to  the  right,  in  which  case  only  the  duo- 
denum may  be  affected,  or  when  the  ulcer  is  in  the  stomach,  the  right 
and  left  sides  are  painful  on  pressure,  but  the  left  to  a  greater  extent 
In  so  far  as  the  single  objective  symptom  of  spinal  tenderness  on  pres- 
sure is  concerned,  we  should  not  depend  upon  the   presence  of  it  to 
make  a  diagnosis  or  to  conclude  results  of  therapy.      The  largest  pro- 
portion of  cases  of  ulcer  do  not  present  them,  and  even  if  the  healing 
has  been  incomplete  do  not  develop  them  subsequently.     As  a  clinical 
sign  their  only  value  is  as  a  suggestion  to  the  diagnosis  in  the  first  or 
second  examination — that  is  all.     I  have  never  been  able  to  prove  that 
these  back  pressure  points  were  increased  in  intensity  when  the  epi- 
gastric pain  was  marked.     It  has  been  assumed  that  they  are  referred 
to  the  posterior  spinal  nerves  from  some  of  the  terminations  of  the 
corresponding  anterior  nerves  that  are  involved  in  the  ulceration.    In 
my  opinion,  they  are  more  probably  due  to  a  hyperalgesia  imparted 
to  the  anterior  branch  close  to  the  vertebral  column  by  the  sympathetic 
nerves  from  a  lymphangitis  about  the  celiac  axis,  or  to  adhesions  or 
irritability  of  the  peritoneum  caused  by  the  affected  area  (in  this  sense 
the)'  may  be  considered  as  direct).     My  reasons  for  this  contention 
are:    1.  That  the  anterior  branches  of  the  intercostal  nerves  are  not 
tender  or  sensitive  to  pressure  in  their  course.     2.  That  pain,  sub- 
jective and  objective,  corresponding  to  the  area  of  distribution  of  the 
terminal  fibers  is  practically  never  observed;  the  tenth  supplies  the 
skin  at  the  umbilicus,  the  eleventh  and  twelfth  the  skin  below  this— 
does  the  pain  exist  or  is  there  ever  spasm  only  in  the  lower  section  of 
the  abdomen?     'J'he  first  usually  occurs  in  the  epigastrium,  and  the 
upper  rectus  spasm  is  not  constant  and  only  takes  place  when  pressure 
is  made  over  the  ulcer  area.     3.  That  the  degree  of  pain  occurrence 
increases  through  the  coats  of  the  stomach  from  ftil  in  the  glandularis 
to  intense  in  the  peritoneum,  and  there  most  probably  is  no  direct 
distribution    of    cerebrospinal    nerves    in    the    peritoneum.     4.  That 
the  pain  is  most  probal)ly  referred  by  way  of  the  communicating  links 
from  the  great  sympathetic  plexuses  (solar)  which  are  intimately  con- 
nected with  tlie  anterior  branches  of  last  dorsals  at  the  back  of  the 
abdominal  cavity ;  a  clinical  proof  of  this  is  the  presence  of  the  rather 
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general  longitudinal  tenderness  over  the  dorsal  spine  in  the  sensory 
gastric  neuroses  and  gastralgia,  and  even  in  quite  a  number  of  cases 
of  acute  gastric  ulcer.  In  my  experience,  the  pressure  pains  at  the 
back  in  ulcer  may  be  met  with  at  any  vertebral  level  even  as  high  as 
the  sixth  dorsal,  although  they  are  liable  to  be  less  common  or  exist 
to  a  less  degree  as  you  ascend  above  the  tenth  or  twelfth  dorsal. 
These  spinal  areas  of  tenderness  are  more  common  in  women  than 
men.  The  local  sensitive  spinal  areas  in  neurasthenia  should  not  be 
mistaken  for  them.  Tenderness  on  pressure  is  found  in  about  65  per 
cent,  of  cases,  and  rigidity  in  about  60  per  cent. 

Vomiting. — With  few  exceptions  in  so  far  as  gastric  disorders  are 
concerned,  vomiting  is  a  symptom  of  importance  in  all  serious  stomach 
affections.  Of  course,  like  any  other  single  symptom  and  even  in  the 
most  severe  gastric  affections,  it  may  not  be  present  or  a  marked 
feature  in  the  history,  but  when  it  is,  its  occurrence  should  always 
receive  full  consideration.  In  ulcer,  statistics  vary  in  the  percentage 
of  instances  that  it  is  met  with;  an  average  figure  shows  this  symp- 
tom to  be  next  in  frequency  to  pain,  being  present  in  about  70  per 
cent,  of  a  large  number  of  cases.  It  usually  occurs  with  pain,  although 
vomiting,  nausea  and  eructations  may  occur  when  no  actual  pain  is 
present,  or  when  only  those  of  indefinite  gastric  distress  exist  (weight, 
fullness,  pressure,  dragging,  etc.).  Vomiting  may  be  constant,  occur- 
ring whenever  foods  or  drink  are  taken,  or  it  may  take  place  only  at 
intervals  of  several  days  or  more.  It  may  occur  immediately  follow- 
ing meals,  or  two  or  three  hours  afterward  at  the  time  when  the 
mechanical  or  chemical  irritation  of  the  contents  brings  on  ejection, 
and  in  tliese  instances  it  is  usually  preceded  by  epigastric  pain,  which 
is  relieved  when  the  organ  is  sufficiently  emptied.  To  some  extent, 
the  onset  of  vomiting  depends  also  upon  the  quantity  of  food  and  does 
not  occur  when  a  small  amount  has  been  taken.  In  recent  ulcers  the 
food  returns  apparently  as  it  was  taken,  but  on  close  examination  it 
will  be  seen  to  be  more  or  less  digested  according  to  the  status  of 
gastric  secretion  and  length  of  stay  in  the  stomach.  When  pyloric 
stenosis  is  present  the  contents  may  display  evidences  of  retention. 
The  latter  is  not  seen  when  only  primary  atony  exists.  The  vomitus 
is  usually  acid,  and  when  occurring  somewhat  incessantly  it  may  consist 
practically  of  gastric  juice  mixed  with  blood  and  mucus ;  at  these  times 
the  quantity  ejected  at  each  vomiting  spell  is  small. 

Hematemesis. — Blood  is  frequently  present  in  the  vomitus,  and 
occurs  in  plainly  macroscopical  amounts  in  about  30  per  cent,  of  the 
cases,  and  when  noted  by  means  of  blood  tests  of  the  gastric  contents 
or    feces   in   about   45   per   cent,   of   all   cases,    and    is    more   common 
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in  duodenal  than  gastric  ulcer.  It  is  well  to  recall  that  there  arc 
other  causes  of  hematemesis  (swallowed  blood,  gastric  he^iorrhafc 
when  no  ulcerations  can  be  noted,  varix;  congestions  from  cardiac, 
pulmonary,  or  hepatic  disease;  the  blood  dyscrasias^  etc.).  On  the 
other  hand,  more  general  utilization  of  the  blood  tests  (occult  blood) 
in  examining  gastric  contents  and  feces  will  sho-w  a  greater  percentage 
of  bleeding  from  ulcers  than  would  be  noted  from  only  the  macro- 
scopical  observations.  Especially  is  this  true  when  ulcer  cases  are 
observed  over  an  extended  time  and  when  complications  and  unfavor- 
able sequels  exist. 

The  blood  is  usually  arterial,  the  vessel  becoming  eroded  during 
the  development  of  the  ulcer,  and  the  hemorrhage  may  be  serious  and  even 
fatal.     In  other  instances  the  bleeding  is  more  of  an  oozing  from  small 
vessels,  is  slight  in  amount,  and  may  be  observed  as  reddish-brown  streaks 
in  the  vomitus,  or  only  by  the  blood  tests,  and  perhaps  those  performed 
with  the  feces.    When  much  hemorrhage  exists,  the  vomitus  is  charac- 
teristic according  to  the  amount  of  blood  and  its  degree  of  alteration. 
The  feces  at  these  times  are  reddish,  dark  brown  or  black,  and  with  a 
shiny  surface.     Marked  degrees  of  hemorrhage   may   also  come  from 
veins,  or  even  the  pore-like  erosions  referred  to  by  Dieulafoy  as  "exul- 
ceratio  simplex."     Large  amounts  of  blood  in  the  stomach  act  like  an 
emetic.     In  this  event  there  may  be  no  premonitory  symptoms  and  the 
condition  is  not  recognized  until  the  vomiting  occurs,  after  which  the 
general  symptoms  of  weakness,  dizziness,  rapid  pulse,  pallor,  sighing,  and 
demand  for  more  air  to  breathe  and  water  to  drink  develop  (collapse  more 
or  less  complete).     If  the  quantity  of  blood  be  moderate  or  small  in 
extent,  neither  the  vomiting  nor  the  general  symptoms  of  hemorrhage 
may  be  observed.    In  these  instances  the  blood  passes  into  the  intestines 
and  may  be  found  by  the  examination  of  the  feces,  particularly  by  the 
chemical  tests.    The  hemorrhage  in  acute  ulcer  is  usually  intermittent  and 
large  in  amount,  while  that  from  the  sequels  and  chronic  ulcer  is  more     j 
constant  and  small  in  amount;  still,  in  diagnosis,  this  is  not  a  safe  rule 
to  follow,  since  acute  ulcers  may  not  have  any  appreciable  hemorrhage  and 
chronic  ulcers  a  copious  and  repeated  bleeding.     In  suspected  ulcer  it 
is  always  desirable  to  examine  the  stools  for  blood  after  the  severe 
attacks  of  pain. 

In  most  instances  the  younger  the  patient,  the  less  the  danger 
of  death  from  bleeding,  although  in  persons  under  thirty  years  the 
bleeding  can  be  so  large  in  amount  or  continuous  that  they  arc  over- 
whelmed. Slight  hemorrhages  usually  have  no  serious  influence  upon 
the  condition  of  the  patient.  Moderate  amounts  lead  to  extreme 
anemia  and  its  consequences.     Death  from  hemorrhages  is  usually  due 
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to  rupture  of  the  ulcer,  and  corrosion  of  the  splenic,  gastric,  or  pan- 
creatic artery  or  their  veins,  the  portal  vein,  or  the  left  coronary  artery 
when  the  ulcer  is  situated  in  the  lesser  curvature  near  the  cardia. 
Ulcers  in  any  part  of  the  stomach  may  cause  fatal  bleeding ;  those  in  the 
duodenum  are  not  so  liable  to  be  the  cause  of  profuse  hemorrhage  or 
hematemesis,  although  they  bleed  more  steadily  than  do  the  chronic  ulcers 
of  the  stomach  found  elsewhere. 

The  noting  of  the  presence  of  small  amounts  of  blood  (occult)  in 
the  gastric  contents  and  feces  is  of  value  in  the  diagnostic,  prognostic 
and  therapeutic  aspect.  In  the  diagnostic  sense,  it  usually  means  organic 
lesions  of  the  gastric  mucosa  and  duodenum,  and  among  these  may  be 
mentioned  ulcer,  erosions,  cancer,  hemorrhagic  and  phlegmonous  gas- 
tritis; secondary  gastritis  from  heart,  lung,  liver,  and  spleen  disease; 
portal  thrombosis,  the  infectious  fevers,  and  amyloid  degeneration  of 
the  gastro-intestinal  vessels  and  organs.  Some  of  the  systemic  con- 
ditions in  which  it  may  be  found  are  hemophilia,  purpura,  arterio- 
sclerosis and  tabes  with  gastric  crises.  Blood  may  be  present  in  the 
feces  in  malignant  and  benign  tumors  of  the  gastro-intestinal  tract ;  in 
the  malignant  and  inflammatory  conditions  of  the  pancreas,  liver,  and 
gall-passages ;  in  tubercular,  syphilitic,  or  simple  catarrhal  ulcerations 
of  the  bowel,  and  the  rectal  conditions  (hemorrhoids,  fistula  and 
fissure).  The  intermittent  presence  of  occult  hemorrhages  suggests 
gastric  or  duodenal  ulcer,  whereas  the  constant  presence  is  significant 
of  carcinoma.  In  ulcer  when  treatment  has  been  instituted  it  usually 
disappears ;  in  cancer  it  is  constant.  In  advanced  cancer  cases  the  pres- 
ence of  blood  is  noted  in  the  gastric  contents  in  about  95  per  cent,  and  in 
feces  in  about  80  per  cent,  of  cases ;  in  ulcer  its  presence  is  noted  in  the 
feces  in  about  45  per  cent,  of  cases.  In  the  uncomplicated  neurotic  or 
catarrhal  condition  of  the  stomach  it  is  not  found  excepting  from  trauma 
from  the  stomach-tube — the  feces  examinations  are  always  negative. 
During  the  cure  of  ulcer  and  afterward,  the  subsidence  and  failure  to 
obtain  positive  blood-test  results  in  the  gastric  contents  and  feces  are,  in 
the  absence  of  other  symptoms,  of  good  omen.  If  blood  continues  or 
recurs  it  usually  means  incomplete  cure  of  the  ulcer,  complications  or 
sequels,  or  carcinoma.  Before  making  the  tests  for  incorporated  blood  in 
feces,  the  lower  bowel  should  be  emptied  by  enema  or  otherwise,  a  small 
amount  of  carmine  or  charcoal  given  by  mouth,  following  which  all 
foods  are  allowed  excepting  those  of  meat  and  fresh  fish  (I  do  not 
ag^ee  with  Martin  that  this  extreme  care  is  always  unnecessary).  By 
continuing  the  diet,  and  after  the  demarkation  is  noted  in  the  stools, 
the  feces  are  examined  on  the  three  successive  days  for  blood,  taking 
three  portions  of  the  feces  in  each  instance  (the  lower  end,  the  middle. 


538  ORGANIC  DISEASES  OF  THE  STOMACH. 

and  the  soft  end,  or  if  the  feces  is  mushy  only  one  portion).  The 
noting  of  the  reaction  at  a  single  instance  is  a  positive  result ;  if  it  i$ 
not  noted  during  the  three  days  it  is  negative.  In  the  diagnosis  of 
ulcer  the  test  is  of*  value  when  positive,  and  does  not  argue  stron^y 
against  ulcer  when  negative. 

General  Symptoms. — The  general  condition  of  the  patient,  as  a 
rule,  remains  good,  although  anemia,  weakness  and  emaciation  due  to 
local  causes  in  the  stomach  are  common  and  sometimes  marked,  particu- 
larly when  the  ulcer  has  existed  for  some  time.  The  sjinptoms  of 
pyrosis  and  regurgitation  of  acid  fluid  and  gas  from  the  stomach  are 
usually  present  in  the  latent  cases.  The  appetite  remains  good,  but  the 
patients  fear  to  eat  because  of  the  pain.  In  the  complications  and  chronic 
ulcer  there  may  be  distinct  anorexia.  Nervousness  ensues  from  the 
constant  pain  and  subnutrition.  Absence  of  fever  is  the  rule,  but  a  rise  of 
about  1°  F.  may  occur,  particularly  when  peritonitis,  adhesions,  perigas- 
tritis, or  hemorrhage  exist.  Thirst  is  common,  and  constipation  is  the 
rule.  Nausea  and  a  sense  of  faintness  are  present  in  a  large  number  of 
cases. 

The  blood  usually  shows  a  decreased  red  blood-cell  and  hemo- 
globin content  and  a  slight  leucocytosis ;  particularly  is  this  true  after 
hemorrhage  has  occurred.  The  blood  changes  are  those  of  a  secondary 
anemia,  and  should  be  considered  both  as  a  result  and  cause  of  ulcer.  As 
was  mentioned  before,  in  the  healing  of  the  ulcer  specific  attention  to  the 
anemia  is  often  necessary  for  the  healing  of  the  lesion. 

When  vomiting  or  profuse  bleeding  occurs  the  urine  is  lessened 
in  quantity.  Its  acidity  is  usually  lower  than  normal,  and  may  even  be 
neutral.  In  chronic  ulcer  when  gastric  stagnation  exists  the  urine 
may  contain  a  high  ethereal  sulphate  percentage  and  indican.  The 
albumoses  may  be  present,  and  albumin  is  a  common  finding  in  ulcer 
of  middle  life  or  the  aged. 

Objective  Signs. — The  front  and  back  tenderness  has  been  men- 
tioned. A  general  tenderness  over  the  stomach  region  in  the  abdomen 
may  be  present,  particularly  when  marked  gastralgia  exists.  A  sharply 
IcKalized  tender  area  at  or  near  the  median  line  (left  or  right)  is 
suggestive  of  the  site  of  ulcer  being  in  the  pyloric  region;  if  dis- 
tinctly to  the  right  and  there  is  no  diffuse  tenderness  over  other  stom- 
ach areas  and  the  back  pains  are  absent  or  at  the  right  of  the  vertebra. 
it  suggests  ulcer  of  the  duodenum.  In  so  far  as  the  stomach  proper  is 
concerned,  too  much  dependence  as  to  the  site  of  the  ulcer  must  not  be 
placed  on  the  location  of  the  tender  area  (unless  this  is  confirmed  by 
the  X-ray) ;  in  diagnosing  duodenal  ulcers  the  latter  is  of  no  valu^ 
Point  tenderness  more  to  the  right  and  higher  (biliary  area)  is  more 
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suggestive  of  gall-bladder  affections.  No  tumor  is  palpable  in  fresh 
ulcer,  but  a  small  one  may  be  formed  and  be  palpable  after  scarring 
or  when  hyperplastic  deposit  on  the  peritoneum  is  present.  In  recent 
ulcers  the  degree  of  tenderness  is  often  so  great  that  resisting  spasm  of 
the  upper  recti  is  observed  during  the  course  of  examination. 

X-rays. — In  ulcers  of  the  anterior  wall,  lesser  curvature  and  fundus 
carefully  taken  skiagraphs  may  be  most  valuable  in  making  a  diagnosis. 
In  the  anterior  wall  and  fundus  the  pit  of  the  ulcer  may  retain  enough 
bismuth  after  the  rest  of  it  has  left  the  stomach  to  show  a  definite  light 
spot  on  the  plate,  and  the  same  is  true  with  ulcers  in  other  parts  of  the 
stomach  and  duodenum.  Those  in  the  lesser  curvature,  pyloric  end  of 
the  stomach,  and  duodenum  are  more  often  suggested  on  the  plates  by 
changes  in  the  normal  contour  brought  about  by  the  tugging  of  extra- 
gastric  or  duodenal  adhesions.  A  healed  ulcer  of  the  anterior  or  posterior 
wall,  in  some  instances,  may  be  outlined  by  the  taking  of  a  small  amount 
of  bismuth  in  water  in  the  recumbent  position  and  then  lying  on  the 
abdomen  for  a  few  moments,  when  the  bismuth  will  coat  the  rugae  and  a 
stellate  irregularity  of  them  would  be  noted.  Bismuth  in  viscid  suspen- 
sion in  an  otherwise  empty  stomach  should  leave  the  stomach  in  four 
hours,  and,  if  it  is  retained  beyond  this,  stenosis  at  the  pylorus  or  duodenum 
is  suggested.  Other  points  in  the  X-ray  method  of  examination  for  ulcer 
are  small  residue  of  the  bismuth  in  the  stomach  six  hours  after  taking  it, 
a  painful  pressure  point  corresponding  to  a  local  defect  in  the  filling  of 
the  organ,  antiperistalsis,  displacement  of  the  pylorus  upward  and  to  the 
left,  stabile  transverse  contraction  (in  some  cases  changing  transverse  con- 
traction is  also  significant),  diverticula  without  air  bubble  in  the  lesser 
curvature  and  immovable,  large,  sickle-shaped  stomach  with  six-hour 
residue,  dilatation,  and  marked  defects  in  the  filling  of  the  pyloric  and 
median  parts. 

Gastric  Analysis. — Quite  naturally  this  varies  according  to  the 
type  of  ulcer,  and  the  site,  extent  and  condition  of  sequels.  In  the 
clinical  type  of  acute  ulcer  when  the  characteristic  symptoms  of  acute 
onset  of  pain,  vomiting  and  hematemesis  are  present,  gastric  analyses 
are  not  necessary  for  diagnosis;  the  clinical  observance  of  the  patient 
and  a  test  of  the  vomitus  for  acidity  and  blood  are  usually  all  that  are 
required.  When  the  symptoms  are  not  pronounced  and  particularly 
if  there  is  a  suspicion  of  ulcer  being  present,  the  stomach-tube  should 
be  used  for  diagnostic  purposes.  For  many  years  (because  of  the 
danger  of  perforation  by  the  tube  or  from  the  straining  and  retching  its 
passage  causes)  the  controversy  has  waged  as  to  whether  a  tube 
should  ever  be  passed  in  distinct  ulcer  cases  or  even  in  the  suspicious 
ones.     Personally,  I  fully  agree  with  Ewald  that  it  should,  and  that 
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no  danger  can  come  if  sufficient  care  is  taken  and  it  is  manipulated  by 
experienced  hands.  Logically,  some  modifications  to  the  usual  pro- 
cedure of  extracting  test-meals  in  the  way  of  obviating  prolonged 
straining  should  be  observed,  and  for  this  reason  the  aspiration  method 
is  distinctly  preferable  to  that  of  simple  extraction.  In  obtaining  the 
stomach  contents  quickly  and  in  sufficient  amounts  for  complete 
analysis,  the  author's  test-meal  bottle  method  is  particularly  to  be 
recommended,  since  by  its  use  a  steady  and  gentle  suction  upon  the 
stomach  contents  is  safely  and  quickly  produced  (page  150).  In 
these  cases  one  should  always  be  satisfied  to  obtain  between  20  and 
40  cubic  centimeters  of  contents,  since  those  amounts  are  usually  enough 
for  the  performing  of  the  chemical,  quantitative  and  qualitative  tests 
and  get  a  fair  idea  of  the  motility  of  the  organ.  Of  course,  this  manip- 
ulation is  not  to  be  undertaken  during  or  immediately  after  a  profuse 
hemorrhage,  and  it  is  often  of  additional  safety  to  do  the  extraction 
with  the  patient  in  the  prone  position  and  on  the  left  side.  The  tube 
should  not  be  introduced  too  far,  but  just  to  the  level  that  the  return 
begins,  which,  in  the  left-sided  prone  position,  is  when  the  tip  of  the 
tube  is  in  the  fundic  end  and  before  it  has  coursed  a  length  of  the 
greater  curvature.  Particularly  are  these  examinations  called  for  in 
instances  of  the  so-called  latent  ulcer,  in  the  presence  of  complications 
(excepting  profuse  hemorrhage  and  perforation),  and  the  sequels. 

The  objective  point  for  diagnosis  is  the  presence  of  incorporated 
blood  in  the  test-meal  noted  in  many  cases  of  ulcer  in  which  vomiting, 
hematemesis,  or  distinct  pain  is  absent,  and  not  primarily  the  status  of 
gastric-juice  secretion.  In  the  absence  of  macroscopic  evidences  of 
blood  the  chemical  tests  for  its  presence  should  always  be  performed; 
the  latter  are  more  to  be  depended  upon  than  the  use  of  the  microscope 
or  spectroscope,  although  the  latter  means  are  conclusive  when  posi- 
tive, which  is  not  as  often  as  the  chemical  tests. 

In  the  event  of  the  stomach  being  emptied  by  the  extraction,  the 
usual  findings  are  a'  low  amount  of  return  (due  to  the  hypermotility 
that  generally  exists  with  acute  ulcer),  and  a  variable  acidity  to  the  con- 
tents. Too  much  dependence,  however,  should  not  be  placed  upon 
an  absence  of  suggestive  findings,  because  acute  ulcer  cases  are  encoun- 
tered in  which  the  return  is  high  and  the  acidity  low  or  absent.  In  the 
acute  ulcer  the  acidity  is  usually  high,  while  in  the  subacute  and  chronic 
it  is  more  often  normal  than  high,  low  or  absent.  It  depends  mostly 
upon  the  condition  of  motility  as  to  the  combination  seen.  With  a 
low  return  and  hyperacidity  (hypermotility)  the  findings  pair  in  signifi- 
cance wMth  a  high  return  and  a  low  acidity  (hypomotility  from  primary 
atonv  or  that  due  to  obstruction).     For,  manifestlv.  the  same  arhount  of 
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gastric-juice  secretion  may  exist  in  both  instances,  excepting  that  the 
degree  of  dilutions  is  different. 

When  diagnosing  the  existence  of  ulcer  the  degree  of  acidity  is  of 
less  significance  in  the  suggestive  manner  than  that  of  a  history  or  a  diag- 
nosis of  the  existence  of  a  hyperacidity  prior  to  its  occurrence.  The 
controversy  still  wages  on  hyperacidity  being  a  symptom  of  ulcer. 
In  my  opinion,  it  is  only  so  in  the  causative  way  already  suggested, 
and  IS  of  no  value  in  that  of  an  ulcer  causing  irritation  to  the  stomach 
mucosa  and  thus  a  higher  status  of  gastric-juice  secretion.  In  ulcer, 
I  believe  that  should  the  gastric  juice  show  a  high  acid  content  in  a 
measured  quantity  this  is  brought  about  by  the  irritation  of  the 
muscular  base  of  the  ulcer  causing  a  general  hypermotility ;  and  this 
means  condensation  of  the  acid  secretions  (possibly  inflammation  of 
the  peritoneum,  fresh  adhesions,  etc.,  could  also  bring  about  the  same 
result).  And  thus,  because  only  in  the  minority  of  acute  ulcers  is  the 
muscularis  freely  exposed  and  the  above-mentioned  complications  not 
met  with,  no  strong  dependence  should  be  placed  upon  the  symptom. 
For  if  there  was,  considering  that  states  of  excess  gastric-juice  secre- 
tions are  so  common  (hyperchlorhydria,  gastrosuccorrhea),  why  is  it 
that  a  normal  acidity  is  met  with  in  56.8  per  cent,  of  gastric  ulcers  and 
a  subacidity  in  9  per  cent.?  (Ewald's  figures  taken).  Kohler's  statis- 
tics are  even  more  significant  in  this  direction,  although  it  is  probable 
that  the  figures  of  this  observer  included  cases  of  carcinomatous 
degeneration.  Therefore  it  is  that  we  must  not  be  guided  in  utilizing 
these  chemical  findings.  A  hypersecretion  may  exist  without  ulcer 
being  present,  and  a  simple  ulcer  itself  cannot  stimulate  a  higher 
secretion.  There  is,  however,  more  clinical  importance  in  the  connec- 
tion that  in  ulcer  a  continued  subacidity  or  anacidity  with  lactic  acid  and 
blood  should  make  one  consider  the  presence  of  malignancy. 

Particularly  in  the  cases  of  gastric  ulcer  difficult  to  diagnose 
(latent),  much  valuable  information  may  be  gained  from  the  fermen- 
tation of  neutralized  test-meals.  In  simple  hyperacidities  the  bacterial 
content  is  low  and  the  gas  results  are  usually  nil  (always  under  2  per 
cent.).  In  ulcer,  even  in  the  face  of  condensation  of  the  normal  acid, 
this  result  is  often  increased  and  may  run  as  high  as  14  per  cent. 
This  is  due  to  the  bacterial  increase  that  usually  accompanies  gastric 
ulcer.  In  the  presence  of  sufticient  acid,  I  look  upon  2  per  cent,  and  over 
of  gas  as  suspicious,  and  this,  in  my  opinion,  forms  a  most  practical 
clinical  method  of  diagnosis  for  those  conditions  difficult  to  recognize, 
numerous  and  important.  In  sixty-seven  instances  of  the  plainly  clinical 
type  of  ulcer  I  found  a  gas  present  in  nearly  all,  the  gas  content  ranging 
from  2  to  14  per  cent.,  with  3.7  per  cent,  as  the  mean  average.     In 
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instances  in  which  there  are  no  suggestive  symptoms  of  ulcer  and  the 
ordinary  methods  of  gastric  analysis  lead  strongly  to  the  diagnosis  of 
persistent  hyperchlorhydria  or  gastrosuccorrhea,  a  gas  content  of  2 
per  cent,  or  over  adds  the  suspicion  of  a  recent  or  old  ulcer  being" 
present. 

Soupault  operated  upon  28  cases  of  typical  gastrosuccorrhea  and  in 
each  instance  found  an  ulcer  at  the  pylorus.  In  48  cases  of  gastro- 
succorrhea Mathiew  and  Taboulais  found  hematemesis  or  melena  6  times, 
and  11  times  very  severe  pains  were  referred  to  spasm  of  the  pylorus. 
I  .agree  fully  with  Ewald  that  gastrosuccorrhea,  or  hypersecretion,  formerly 
regarded  as  a  true  neurosis,  is  not  always  to  be  regarded  as  a  consequence 
of  ulcer  running  a  latent  course.  In  separating  the  simple  dietetic  from 
the  ulcer  cases  much  depends  upon  the  number  of  analyses  of  gastric 
contents  in  each  patient  that  are  made  for  the  purpose  6i  noting — Is  it  a 
gastrosuccorrhea  that  improves  sufficiently  under  therapy,  or  does  it  con- 
tinue in  spite  of  medical  measures?  The  great  majority  of  those  that 
continue  giving  an  excessive  secretion  are  ulcer  cases  and  are  surgical  in 
nature,  and,  as  was  stated,  in  diagnosing  these  the  amount  of  gas  product 
is  the  most  valuable  measure  of  clinical  diagnosis. 

In  hypoacidity  and  hypomotility  when  the  volatile  acids  are  a 
prominent  feature  in  the  test-meals  (chronic  gastritis),  in  the  low 
infective  states,  in  the  acute  inflammatory  conditions,  and  occasionally 
in  the  sensory  forms  of  gastric  neuroses,  the  gas  content  is  sometimes 
over  2  per  cent.,  but  in  these  the  hydrochloric  acid  content  is  low,  and 
that  is  the  distinguishing  feature  in  separating  them  from  ulcer  and 
pyloric  stenosis.  In  primary  malignant  disease  this  decreased  or  absent 
HCl,  together  with  the  other  findings  (lactic  acid,  Boas-Oppler  baciUi, 
more  frequent  finding  of  blood),  and  because  of  the  carbohydrate  fermen- 
tation and  proteid  decomposition  from  stagnation,  whereby  the  gas 
content  is  the  highest,  usually  over  10  per  cent.,  and  found  in  one  of  my 
cases  to  be  56  per  cent.,  are  sufficient  grounds  upon  which  to  base  a 
diagnosis. 

I  firmly  believe  that,  when  more  perfect  attention  is  paid  to  the 
matter  of  gas  content  and  the  bacteriology,  more  than  one  ulcer  case  out 
of  four  or  five  can  be  diagnosed  by  medical  means.  The  Ewald  simple 
test-meals,  or  the  fluid  vomitus  from  cases  that  have  uncontrollable 
vomiting,  are  used  in  the  estimations ;  the  test-meals  which  remained 
the  usual  length  of  time  in  the  stomach  before  extraction  answer  the 
best  for  diagnosis.  The  ordinary  fermentation  tube  apparatus  may  be 
used,  although  the  author's  form  answers  better  for  the  observations. 
The  description  of  the  technique  of  these  examinations  will  be  found 
in  Chapter  \'1I,  page  197,  and  Chapter  \'III.  page  258. 
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Perforation. — Perforation  with  copious  hemorrhage  comprises  the 
most  serious  complication  of  ulcer.     It  occurs  early  or  late  in  about 
5  per  cent,  of  all  ulcer  cases ;  statistics  on  hand  from  various  sources 
cladm  irom  3.2  per  cent,  to  22  per  cent.    The  gastric  form  is  more  often 
seen  in  women  than  in  men,  simply  because  ulcer  is  more  common  in  the 
former,  although   the  duodenal   form   is  more   common  in  men.     The 
reasons  it    is    not   oftener   met   with    are    because   the    muscularis   of 
the  stomach  offers  a  greater  resistance  to  the  necrotic  process  than 
does  the  softer   structures   of   the  organ,   and   because   the   latter-day 
advances  in  diagnosing  and  treating  ulcer  have  materially  lessened  the 
danger  of  occurrence.     Clinically,  two  types  of  perforation  may  be 
recognized:    those  which  occur  in  close  and  direct  clinical  sequence  to 
acute  nicer,  and  those  which  take  place  late  in  the  course  of  an  ulcer 
when  more  or  less  cicatrization  has  taken  place.     In  the  latter  may  be 
included  the  instances  of  latent  ulcer  in  which  the  first  symptoms  of 
an  ulcer  being  present  are  those  of  perforation,  and  those  of  perfora- 
tion which  occur  from  the  chronic  forms  of  ulcer,  benign  and  malig- 
nant.   The  perforations  are  usually  single  (80  per  cent.),  but  may  be 
multiple  (20  per  cent.),  and  may  even  recur  in  the  same  case  after 
months  of  time  (rare). 

Perforation    takes  place   from   the  deeper  extension  of   the   ulcer 

and  usoally  occurs  without  any  definite  premonitory  signs,  although 

in  a  few  cases  a  localized  sensation  of  pain  from  involvement  of  the 

peritoneom  may  precede  it.     The  first  symptom  of  perforation  depends 

upon  the  location  of  the  lesion  in  its  adjacency  to  solid  or  hollow 

viscera  or  a  free  space,  upon  the  rapidity  uf  the  process  and  size  of  the 

opening,  and  the  mobility  of  that  part  of  the  stomach  or  the  adjacent 

hollow  viscera.    As  regards  the  site,  the  unprotected  and  mobile  anterior 

surface  of  the  stomach  in  the  pyloric  regi(.>n  is  the  location  in  the  groat 

majority  of  instances,  and  when  located  here  there  is  usually  extravasation 

into  the  free  peritoneal  cavity,  with  (juickly  established  severe  symptoms. 

Brinton's  statistics  give  70  per  cent,  on  the  anterior  wall,  21  per  cent. 

on  the  lesser  curvature,  and  9  per  cent,  on  the  posterior  wall.     Those 

in  the  anterior  wall  open  into  the  greater  peritoneal  cavity  (duodenum 

included);  the  lesser  curvature  into  the  lesser  peritoneal  cavity;  and 

those  of  the  posterior  wall   (duodenum  included)   into  the  cellular 

tissue  bdiind,  perhaps  leading  to  the  region  of  the  ascentling  colon  or 

kidney  on  that  side.     In  less  common  instances  the  ru]>ture  is  through 

the    diaphragm    and    pericardium,    causing,    according    to    the    regions 

infected,     pneumopericarditis,     pneumothorax,     pyopneumothorax,     or 

involvement  of  the  mediastinum  with  external  emphysema.     At  other 

times   an    encapsulated    subphrenic    abscess    may    take    place    and    the 
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chest  cavity  not  be  entered.  Perforation  into  the  liver  or  pancreas 
may  occur,  with  resulting  abscess  formation  or  chronic  intlamniatior 
of  either  organ.  The  portal  vein  is  sometimes  invaded,  with  a  result- 
ing pylephlebitis.  The  gall-bladder  or  gall-ducts  may  be  involved,  wit': 
evidence  of  a  septic  cholecystitis  or  obstruction  of  the  ducts.  A  le:'.- 
sided  cellulitis  may  occur,  with  involvement  of  the  spleen  (perispleniri^ 
or  of  the  left  kidney  region.  Again,  the  intestines  may  be  entered,  more 
or  less  directly,  with  the  formation  of  fistulas  (Murchison  found  ter. 
instances  of  gastrocolic  fistula  in  thirty-three  perforations  due  to  ulcer  . 
In  the  latter  instance  there  may  be  severe  diarrhea  and  bloody  or  puniler: 


Fig.  98. — Showing  the  location  of  gastric  ulcers  as  noted  in  cases  of 
perforation.  The  lines  include  both  sides  of  the  stomadi  viewing  the 
organ  as  a  whole  from  the  curvatures. 

feces  or  fecal  vomiting.  When  the  pelvis  of  the  kidney  is  entered  tlier.^ 
usually  is  pus  in  the  urine.  In  rare  instances  the  adjacent  viscera  mrt} 
escape  infection  and  the  alxlominal  wall  be  involved  with  the  productic' 
of  an  oxicrnal  fistula.  In  favorable  cases,  when  the  ulcer  ruptures  into  tit 
abdominal  cavity  between  the  stomach  and  the  closely  lying  intestina' 
coils,  the  walls  of  the  intestine,  with  the  resulting  adhesions,  and  the 
omentum  form  a  cavity  and  thus  ensacculate  the  infection  for  the  time 
being  with  subsequent  general  involvement,  or  permanently  wit:" 
recovery  resulting  in  extensive  adhesions.  When  the  infections  arc 
thus  localized,  a  chn:)nic  course  may  cn>uo,  and.  by  dissection  and  pointini: 
the  exit  (^f  drain  be  in  the  j^elvis  of  the  kidney,  colon,  vagina,  or  an; 
part  of  the  intestinal  canal  nr  external  al)dominal  regions. 


PLATE  XLVIl. 


Acute  perforating  ulcer.  At  the  margin  the  ulcer  presents  the  typical  round 
punched  out  appearance  of  an  acute  ulcer.  Beyond  the  ulcer  is  seen  an  irregular 
formation  of  inflammatory  thickening  due  to  infiltration  in  the  glandularis  and  a 
little  exudate  in  the  submucosa.  This  is  no  doubt  the  beginning  of  repair  scar 
tissue  formation,  and  it  is  seen  surrounding  most  acute  ulcers  after  they  had 
existed  for  some  days.  Otherwise  the  stomach  presented  quite  a  normal  appear- 
ance, excepting  that  in  places  here  and  there  were  areas  denuded  of  columnar  cells. 
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Perforation  into  the  free  peritoneal  cavity  is  by  far  the  most 
frequent,  and  happens  after  adhesions  or  abscess  have  formed  or  with- 
out these.  Those  in  the  anterior  wall  set  up  a  general  peritonitis  more 
commonly  and  quicker  than  do  ulcers  of  the  duodenum  and  those  else- 
where in  the  stomach.  As  was  stated  before,  the  causes  for  this  are 
that  the  anterior  wall  is  not  protected  by  adjacent  organs  (thus  the 
perforations  open  directly  into  the  large  vertical  peritoneal  sac),  and 
that  the  stomach  contents  are  more  infective  in  nature  than  is  the 
chyme  after  it  has.  entered  the  duodenum,  which  latter  is  tightly 
moored  in  its  upper  part  to  the  bodies  of  the  vertebra,  is  comparatively 
small  in  size,  deeply  set,  and  more  protected  by  adjacent  structures. 

According  to  the  clinical  course,  Moynihan  has  classified  the  cases 
of  perforation  into  acute,  subacute  and  chronic. 

In  the  acute  cases,  the  onset  is  sudden,  a  free  entrance  into  the 
peritoneal  cavity  takes  place  and  the  symptoms  are  severe  and  general 
from  the  beginning. 

The  subacute  cases  are  those  in  which  the  onset  is  not  so  sudden 
or  severe.  These  occur  when  the  opening  is  small  in  size,  the  stomach 
at  the  time  empty  of  food,  localizing  adhesions  have  occurred,  or  the 
omentum  blocks  the  distribution.  These  are  the  instances  in  which 
localized  peritonitis  or  abscess  formation  have  first  occurred,  after 
which  the  inflammation  becomes  more  general.  Such  instances  are 
liable  to  give  the  symptoms  of  increased  pain  rather  sharply  localized, 
a  moderate  fever,  and  suggestive  white  blood-cell  count.  Among 
these  cases  are  those  of  the  anterior  wall  perforation  in  which  the  onset 
of  a  general  peritonitis  is  held  back  for  a  short  time  by  the  transverse 
colon  and  mesocolon  acting  as  a  barrier  to  infection  to  the  lower  part 
of  the  great  peritoneal  cavity: 

The  chronic  cases  are  those  in  which  protective  adhesions  have 
first  been  formed,  and  the  symptoms  are  ephemeral  or  those  of  abscess. 
A  localized  peritonitis  may  last  for  some  time  which  may  become  gen- 
eral. Extensive  adhesions  in  the  abdomen  are  common,  especially 
with  the  liver,  pancreas,  colon,  small  intestine  and  omentum.  The 
peritonitis  and  abscess  are  located  in  the  upper  abdomen  and  may  be 
between  the  coils  of  the  intestine,  or  be  posterior  and  the  lesser  peri- 
toneal cavity  involved,  the  infection  from  which  subsequently  breaks 
through  the  foramen  of  Winslow  and  becomes  general. 

Last  may  be  mentioned  the  fact  that  in  a  minority  of  instances 
of  ulcer  perforation  may  occur  very  late.  Among  the  conditions  of 
more  or  less  healed  ulcer  in  which  such  can  ensue  may  be  men- 
tioned autodigestion  of  the  central  areas  of  a  long-standing  scar,  the 
gradual  attrition  of  some  of  the  soft  forms  of  latent  or  chronic  ulcers, 
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marginal  erosions  and  ulcerations  at  the  edge  of  an  old  scar,  and  per- 
foration occurring  during  the  course  of  malignant  degeneration.  The 
latter  are  rare  because  of  the  extent  of  perigastric  adhesions  and  con- 
nective-tissue deposit  generally  present  in  malignant  degeneratioiL 

The  symptoms  and  signs  of  perforation  vary  according  to  the  con- 
ditions present.    It  may  be  said  that  there  are  no  pathognomonic  symp- 
toms of  perforation,  although  the  severe  acute  cases  are  often  easy 
enough  to  diagnose.     In  these  the  onset  is  usually  sudden,  and  the  pain 
and  tenderness  spontaneous  and  referred  to  the  site  of  perforation.   In 
a   short   time   the   pain   spreads   across   the   upper    abdominal  area, 
although  its  original  site  is  usually  at  the  center  of  greatest  tenderness 
Deep  breathing  causes  pain,  and  the  case  may   be    mistaken  for  a 
pleurisy  particularly  of  the  diaphragmatic  type.     At  first  the  abdomen 
is  flat,  tense  and  immobile,  and  patients  assume  the  position  that  gives 
the  most  ease  and  complain  upon  being  moved  into  another  position. 
Later  on  the  abdomen  distends  but  still  remains  rigid  and  immobile. 
This  latter  combination  is  most  significant,  for  in  intestinal  distentions 
due  to  other  causes  (such  as  is  seen  in  severe  septic  pneumonia)  the 
abdomen  is  tense  but  still  soft    (balloonlike).     The    movements  whidi 
affect  the  viscera  of  the  upper  abdomen  (breathing,  coughing,  vomit- 
ing, retching,  etc.)   increase  the  pain,  while  those  which  affect  the 
lower  part  (micturition)  are  not  so  painful  or  cause  no  pain  at  afl. 
The  liver  dullness  is  absent  in  one-fourth  of  the  cases,  diminished  in 
one-half,    and    not   affected    in   the    other    fourth    (this    depends  upon 
whether  general  peritonitis  is  present  and  to  what  extent).     A  friction 
rub    may    be    heard    over    the    diaphragm    and    the    gurgling   of  fltnd 
through    the    perforation   are    symptoms    possible    to    obtain    in   a  few 
cases. 

Because  of  the  rigidity  of  the  abdominal  muscles,  percussion  of  the 
stomach  area  in  the  way  of  noting  diminution  of  the  size  of  the  organ 
is  not  possible,  nor  is  it  advisable.  Collapse  and  prostration  soon 
supervene.  The  pulse  is  usually  accelerated,  but  may  be  as  low  as  •] 
thirty  to  the  minute  in  the  early  stage;  for  a  short  time  early  in  the 
case  it  may  be  normal.  The  temperature  is  not  altered  at  first,  bat 
soon  raises  or  becomes  subnormal,  depending  upon  the  rapidity  and 
extent  of  collapse ;  as  a  rule,  the  rise  in  temperature  is  not  higher  than 
39°  C.  (102°  F.).  The  slower  the  onset  of  symptoms  of  general  peri- 
tonitis, the  higher  is  the  temperature  run ;  therefore,  the  noting  of  the 
temperature  is  not  important  and  may  even  be  most  confusing  in  early 
diagnosis  (this  excepts  the  subnormal  temperature  from  collapse). 
The  face  is  usually  drawn  and  pale,  the  angles  of  the  mouth  depressed 
and  the  expression  anxious.     At  the  close  of  the  case  the  examinatioc 
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usually  displays  marked  general  distention  of  the  abdomen,  oblitera- 
tion of  liver  dullness,  vomiting,  singultus,  cold  skin,  facies  Hipjxv 
cratica,  small  running  pulse,  unconsciousness  and  Cheyne-Stokes  res- 
piration, after  which  the  patient  succumbs.  Such  is  the  observation  of 
most  of  the  neglected  acute  perforation  cases. 

There  are  others,  however,  in  which  the  onset  of  severe  symptoms 
is  less  distinctive.  Quite  naturally,  when  one  has  an  ulcer  case  under 
charge  (before  perforation),  the  routine  medical  observances  in  the 
\\''ay  of  changes  in  the  character  of  the  pulse,  intensification  of  the 
pains,  the  onset  of  abdominal  muscle  rigidity,  rise  in  tonipcratiiro 
and  a  leucocytosis,  etc.,  should  make  one  susj^icious  of  this  complication, 
and  when  these  symptoms  develop  in  sequence  tlic  transferring  of  the 
case  to  a  surgeon  is  justified.  It  is  in  the  subacute  cases  that  the 
internist  is  very  liable  to  delay  until  too  LiLtc,  ami  tlic  cause  of  this  in  my 
experience  is  due  tp  the  belief  that  the  early  symptoms  observed  arc 
those  caused  by  perigastritis  or  lymphangitis  from  the  ulcer  and  not 
primarily  to  perforation,  or  that  the  symptoms  of  perforation  are  not 
distinct  enough  for  diagnosis  or  perhaps  not  present  at  all  until  a  l(K:al 
or  a  generalized  peritonitis  has  ensued.  It  is  here  that  the  internist 
shoulders  a  great  responsibility,  and  one  which  requires  his  close.st  at- 
tention and  analysis.  At  the  least  suspicion,  a  blood-count  should  imme- 
diately be  made,  followed  by  successive  counts  every  few  hours,  depend- 
ing upon  the  character  of  the  case.  If  the  leucocytes  keep  steadily  rising 
in  numbers  (whatever  figure  they  begin  with),  and  the  neutn)philes 
relatively  increase  and  perhaps  the  eosinoj)hiles  coincidently  diminish  or 
become  absent,  our  duty  to  the  patient  is  to  insist  ujmn  immediate  surgical 
intervention.  We  may  be  mistaken  in  the  advice,  but  this  is  a  matter  in 
which  a  dozen  mistakes  are  no  arguments  against  the  one  that  is  cr)rrect. 
We  can  hesitate  in  the  matter  of  surgical  intervention  for  hemorrliage 
(even  copious),  but  not  in  the  presence  of  only  a  good  suspicion  of 
perforation. 

Other  cases  again  develop  the  symptoms  of  perforation  as  the 
first  symptom  of  ulcer.  These  may  be  in  individuals  who  have  had 
more  or  less  prior  gastric  disturbance,  and  they  may  be  in  those  who 
had  not.  In  these,  a  sudden  pain  in  the  abdomen,  usually  after  a  strain 
such  as  in  vomiting,  defecation,  Ixxlily  exercise,  a  heavy  meal,  trauma, 
etc.,  and  which  pain  is  followed  by  the  above  enumerated  symptoms, 
should  put  one  on  guard  of  the  possibility  of  perforation. 

Cases  of  pseudoperf oration  have  been  re[>orted,  but  they  have  been 
very  few,  and  do  not  justify  a  hesitancy  of  surgery  in  the  light  of  the 
great  advances  that  upper  abdominal  ^^urgery  ha*^  made  in  recent  years 
and  the  doubts  that  surround  manv  r,\  the^e  ca^e-?  from  tlie  int<Tiiist's 
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side.  When  the  patient  is  young  and  the  surgeon  experience-l.  i:.e 
element  of  danger  is  small.  It  was  no  discredit  to  Manges  to  TiIm 
had  a  young  woman  operated  upon  who  had  previous  signs  of  ukr 
and  suddenly  developed  pain  and  tenderness  in  the  epigastrium  \vi:';. 
rigidity  and  a  temperature  of  102°  and  a  pulse  rate  between  120  to  P': 
even  if  no  perforation  or  peritonitis  was  found  at  operation.  Thd! 
was  one  case;  the  next  hundred  might  be  cases  of  perforation  in  wli::.. 
the  course  and  results  would  be  justified. 

In  cases  in  which  the  perforation  leads  into  the  lesser  peritoneal 
cavity,  or  through  the  diaphragm  and  into  the  cavity  of  the  chest  or  hea-:. 
the  symptoms  may  be  modified  thereby.  In  gastric  ulcer  the  re^pirati.^r. 
must  be  recorded  regularly,  and  whenever  these  rise  perceptibly  the  che-t 
should  be  examined  for  fluid  or  gas  in  the  pleura.  The  onset  of  clnlb  an : 
a  septic  temperature  should  draw  attention  to  such  conditions  as  Iiej'atw 
subphrenic  or  mediastinal  abscess,  or  septic  conditions  in  the  lung,  pleu-i. 
or  general  body. 


SPECIAL  CONSIDERATION  OF  DUODENAL  ULCER. 

As  is  noted  in  autopsies,  simple  ulcers  of  the  duodenum  are  some- 
what less  frequent  than  those  of  the  stomach  (in  about  the  proportion 
of  1  to  10) ;  although  from  a  surgical  standpoint  they  may  be  encoun- 
tered in  inverse  proportions.  Mayo  recently  reporting,  in  621   authentic 
cases  operated  ui)()n,  401  duodenal  to  201  gastric  ulcers,  and  19  in  which 
both  gastric  and  duodenal  ulcers  were  met  with.     Like  gastric  ulccr.v 
most  of  the  cases  are  met  with  in  those  in  the  second  and  third  deca.ie- 
of  life,  ahhough  no  age  is  exempt.    According  to  the  sex  statistics  hm: 
the  best  sources,  there  is  a  reversal  in  duodenal  ulcers  as  compared  to  the 
gastric,  duodenal  ulcers  occurring  more  frequently  in  men  than  in  wmnen 
in  about  the  proi)()rtion  of  4  to  1.     Considering  the  number  of  cases  in 
the  four  portions  of  the  duoilenum,  it  can  definitely  be  stated  that  the 
nearer  to  the  pylorus  the  greater  is  the  percentage.    Practically  all  of  thost 
in  the  first   portion  extend  to  within  three-fourths  of  an   inch  of  the 
pyloric  sphincter,  antl  the  deepe^t  portion  of  the  ulcer  is  just  outside  o: 
the  pylnni>.  where  the  acid  chyme  readily  affects  the  intestinal  mucr->a. 
As  regards  site,  of  454  cases  Martin^  gives  this  as  91  per  cent,  in  the 
first  portion,  7  per  cent,  in  the  second  portion,  and  only  2  per  cent,  in 
the  third  and  fourth  portions.     They  may  occur  single  (50  per  cent.'. 
double  (20  per  cent.),  r»r  number  more  than  two,  and  may  occur  in  the 
duodenum  alniie  <>r  may  be  present  here  and  in  the  stomach  at  the  san^e 
time.     'I'lie  threat  majoriiy  of  duodenal  ulcers,  as  they  are  clinically  met 
with,  are  chronic  in  type. 


PLATE  XLVril. 


Duodenal  uktr  iii  the  pusttnor  wall,  and  perioraling.  Site  of  ulcer 
just  above  orifice  of  bile  ant!  pancrcalie  iluci,  which  is  seen  below  the  ulcer. 
Gall-bladder  above  and  to  the  left,  and  which  contained  a  single  large,  round 
■tone  weighing  6.8  grama. 


H 
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From  a  clinical  standpoint  what  has  been  stated  regarding  gastric 
ulcer  is  also  true  of  the  duodenal.  The  clinical  and  surgical  features 
of  gastric  and  duodenal  ulcers  are  so  closely  allied  that  a  consideration 
of  gastric  ulcers  cannot  be  separated  from  the  duodenal.  This  is  made 
still  more  forceful  by  the  fact  that  at  the  time  of  perforation  this  is  often 
so  close  to  the  junction  of  these  two  organs  that  the  perforation  could 
be  referred  with  equal  frequency  to  either  one  or  the  other  viscus 
according  to  the  judgment  of  each  operator.  Regarding  the  special 
clinical  features  of  duodenal  ulcers  as  compared  to  those  of  the  gastric, 
there  are  a  few  things  more  to  be  said  than  were  included  in  the 
symptomatology  of  the  latter. 

Among  the  special  clinical  points  in  differentiating  ulcers  of  the 
two  sites  first  may  be  mentioned  the  pain.  In  my  experience,  this  is 
apt  to  be  not  so  acute  as  in  gastric  ulcer  and  more  burning  and  boring 
in  character.  It  is  present  in  about  80  per  cent,  of  all  cases,  and  it  is 
commonly  located  in  the  midline  or  slightly  to  the  right.  In  other 
cases,  however,  it  is  most  acute  and  excruciating,  and  may  even  be 
complained  of  close  to  the  right  costal  margin,  but  rarely  out  or  down 
as  far  as  the  location  of  the  gall-bladder  (under  the  tip  of  the  ninth  right 
costal  cartilage).  Remissions  of  pain  are  often  a  distinctive  feature, 
and  when  present  the  paroxysms  are  usually  observed  from  one  to  three 
hours  after  ingestion,  when  the  ulcer  site  has  been  mechanically  and 
chemically  irritated  by  the  acidulous  food.  Pain  that  is  instantly  relieved 
by  the  alkalies  suggests  gastric  origin,  and  when  not  relieved  until 
later  (three  hours)  suggests,  when  other  symptoms  are  present,  that  the 
ulcer  is  in  the  duodenum.  A  characteristic  pain  I  have  observed  on 
several  occasions  is  one  that  comes  on  about  2  o'clock  in  the  afternoon, 
intensifying  until  almost  midnight,  after  which  it  disappears,  not  return- 
ing until  the  next  afternoon.  This  is  probably  because  at  midnight  the 
irritation  from  foods  passing  over  the  ulcer  in  the  duodenum  has  ceased 
and  does  not  return  until  that  of  a  luncheon  has  been  added  to  that  of  a 
breakfast  taken  a  few  hours  before.  Pressure  upon  the  duodenum  over 
its  horseshoe  course  around  the  umbilicus  usually  eHcits  tenderness,  this 
being  between  the  stomach  and  the  biliary  triangle.  Characteristic  of 
duodenal  ulcers  is  the  relief  of  pain  on  taking  foods.  Many  theories  have 
been  advanced  for  the  production  of  this  so-called  "hunger  pain,"  but,  in 
my  belief,  it  is  due  to  the  new  foods  causing  a  closing  of  the  pylorus  for 
the  time  being  more  than  to  the  binding  of  the  stomach  acidity.  This 
**hunger  pain"  is  commonly  present  at  night,  requiring  foods  to  relieve  it 
and  permit  sleep.  A  special  tenderness  may  be  confined  to  the  right  side 
of  the  spine,  although  this  is  an  uncommon  symptom  and  not  to  be 
depended  upon  in  diagnosis  even  when  present. 
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Vomiting  is  not  so  common  as  in  the  gastric  form,  and  may  even 
be  absent  altogether.  When  it  occurs  admixture  with  blood  is  rarely 
seen,  or  the  blood  occurs  only  when  vomiting  has  taken  place  late  after 
ingestion  and  before  all  of  the  food  has  left  the  stomach.  At  these  times 
it  is  usually  due  to  regurgitation  of  blood  through  the  pylorus,  which  can 
occur  only  when  most  of  the  food  has  left  the  stomach  and  the  pyloric 
closure  is  constant ;  still,  it  must  not  be  forgotten  that  even  vomiting  of 
blood  late  after  meals  is  seen  in  gastric  ulcer.  Naturally,  if  bile  is  present 
with  the  blood  one  would  be  inclined  to  feel  that  regurgitation  had  taken 
place  and  that  the  site  of  the  ulcer  was  beyond  the  pylorus.  Altogether, 
vomiting  is  less  common  than  pain.  The  return  is  more  frequently  acid 
and  occurs  usually  when  food  is  in  the  stomach. 

Hemorrhage. — A  copious  hemorrhage  into  the  stomach  may  occur 
with  ejection,  or  the  same  may  take  place  into  the  bowel  with  melena. 
A  case  which  presents  the  clinical  picture  of  ulcer  in  which  the  test- 
meal  analysis  does  not  display  blood  and  the  fecal  examination  does 
is  very  liable  to  be  of  the  duodenal  type.  Incorporated  blood  in  the 
stool  is  always  suspicious  of  ulcer  high  in  the  intestine.  Melena  is 
at  some  time  found  in  about  one-half  of  the  cases  of  duodenal  ulcer 
and  is  a  most  important  symptom  of  this  affection.  Blood  may  be 
present  in  the  stools  when  the  common  clinical  symptoms  of  ulcer  are 
absent  or  too  indefinite  for  diagnosis.  When  the  bleeding  is  constant, 
the  secondary  symptoms  of  anemia  (pallor,  reactionary  fever,  weak- 
ness, loss  of  weight,  etc.)  are  generally  present.  A  case  of  mine  that 
was  operated  upon  presented  a  constant  occurrence  of  large  amounts  of 
blood  in  the  stools  and  no  symptoms  other  than  the  anemia  and  loss  of 
weight.  This  case  was  in  an  alcoholic,  a  history  which  in  my  experience 
is  commonly  obtained  in  ulcer  of  stomach  or  chuxlenum  of  the  perfora- 
tive type.  As  to  hemorrhage  and  considering  both  gastric  and  duodenal 
ulcer  together,  about  30  per  cent,  of  the  cases  give  a  clear  history  and 
about  70  per  cent,  a  suggestive  one  of  liaving  had  black  stools.  Altogether, 
however,  about  one-half  of  both  kinds  of  cases  will  at  some  time  show, 
macroscopically  or  chemically,  the  presence  of  blood  in  the  feces. 

Jaundice  has  frequently  been  observed  from  obstruction  of  the 
common  bile-duct  from  catarrhal  inflammation,  or  the  coincident  pres- 
ence of  ulcer  with  cholelithiasis — a  not  uncommon  combination. 
Therefore,  when  the  symptoms  resemble  biliar}^  colic,  especially  the 
character  and  seat  of  pain  and  tenderness,  and  an  intermittent  jaundice 
is  present,  the  differential  diagnosis  may  be  most  difficult.  The 
appetite  is  usually  good  in  ulcer,  but  when  pain  exists  there  is  fear  of 
eating  to  satiety  both  in  quantity  and  quality  of  foods:  thus  arise  sub- 
nutrition  and  loss  in  weight.     It  has  been  a  clinical  observation  of 
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mine  that  in  uncomplicated  gall-stone  cases  the  appetite  is  generally 
good  and  the  patients  eat  well  of  all  necessary  foods  and  in  quantities 
large  enough  to  maintain  good  nutrition ;  this  is  a  clinical  distinction 
that  has  helped  me  in  separating  some  of  these  two  types  of  cases. 
Distinct  gastralgia  is  not  as  common  in  duodenal  ulcer  as  it  is  in  the 
gastric  variety. 

Perforations  with  serious  consequences  are  liable  to  occur.  Most  of 
these  are  found  in  the  anterior  or  unprotected  wall  of  the  viscus  and 
by  far  the  largest  proportion  are  near  the  pylorus.  Exceptionally  the 
posterior  wall  is  involved.  Those  in  the  second  part  on  the  anterior 
surface  lead  directly  into  the  general  peritoneal  cavity,  while  perfora- 
tions on  the  posterior  surface  are,  for  obvious  reasons,  extraperitoneal. 
Perforations  in  the  third  and  remaining  portion  of  the  duodenum  are 
exceedingly  rare. 

The  rapidity  with  which  the  resulting  peritonitis  develops  varies 
according  to  the  size  of  the  perforation,  the  amount  and  condition  of 
the  escaped  contents,  and  the  ease  with  which  this  can  pass  to  the 
more  remote  parts  of  the  abdomen.  The  more  infectious  and  acid  the 
material,  the  greater  is  the  intensity  of  peritoneal  infection.  It  is  for 
these  reasons,  and  because  the  duodenum  is  tightly  attached  to  the 
spine  and  overlaid  with  motile  viscera,  that  the  perforations  of  duo- 
denal ulcer  are  more  infectious  and  dangerous,  and  the  results  from 
operation  not  as  good  as  they  are  in  those  of  gastric  ulcer.  Still,  one 
is  quite  as  fatal  as  the  other,  and  life  is  rarely  saved  unless  the  patient 
is  operated  upon  within  the  first  twenty-four  or  thirty-six  hours.  For 
obvious  anatomical  reasons,  perforations  of  the  posterior  wall  are  liable 
to  have  the  infection  localized  for  a  time. 


DIAGNOSIS  OF  GASTRIC  AND  DUODENAL  ULCER. 

When  the  classical  symptoms  are  present  (which  occurs  in  about  one 
in  four  cases)  diagnosis  is  easy.  In  a  rough  way  it  may  be  said  that  by 
the  closest  attention  and  study  in  each  instance,  about  two  out  of  the 
remaining  three  cases  can  be  diagnosed,  and  that  in  making  these, 
matters  of  special  technique  and  the  laboratory  oflfer  most  substantial 
aids  (these  include  the  cases  of  erosions  and  hemorrhagic  conditions 
of  the  stomach,  which  in  practice  must  be  included  as  ulcered  condi- 
tions and  in  which  the  diagnosis  is  rather  accidentally  stumbled  upon 
or,  on  the  other  hand,  made  only  after  a  length  of  careful  obser- 
vation). In  the  remaining  cases  diagnosis  is  impossible  unless  complica- 
tions or  sequels  develop.  As  a  rule,  the  diagnosis  of  the  seat  of  the 
ulcer  is  impossible  in  definite  ways,  and  it  may  be  said  is  not  important 
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from  either  the  medical  or  surgical  standpoint.  However,  some  of  Utt 
recently  advanced  ways  of  arriving  at  this  may  be  tried,  and  the  rac-st 
important  of  these  are  the  following : — 

Bonniger^  has  reported  two  methods  of  investig-ation  that  may  be 
of  service.     The  first  is  the  increase  in  the   pain  of    the  ulcer  by  the 
introduction  of  acid  into  the  stomach.     The   procedure  he  employs 
begins  with  the  passage  of  the  stomach-tube,  in  the  morning  before 
food  is  taken.     If  no  contents  are  obtained,  100  cubic  centimeters  of 
water  are  poured  in,  and  after  slight  movements  on  the  part  of  the 
patient  this  is  allowed  to  flow  out.     Through  this  procedure  the  pain 
of  ulcer  should  not  be  increased.     After  the  removal  of  this  water,  100 
to  200  cubic  centimeters  of  decinormal  hydrochloric  acid  solution  is 
poured  into  the  stomach  through  the  tube.     If  ulcer  is  present  sharp 
pains  immediately  appear,  which  can  be  dispelled  by  the  administra- 
tion of  milk.     According  to  Bonniger,  if  after  these  procedures  there 
are  no  manifestations  of  pain  it  is  safe  to  say  that  no  ulcer  is  present 
It  is  logical  that  a  necessary  condition  to  the  application  of  this  test  is 
that  the  stomach  be  empty,  and,  as  the  object  is  to  increase  the  charac- 
teristic pain,  it  must  be  present  in  the  case  in    the    first    instance.    I 
have  tried  the  test  as  above  described  in  seven   cases   of   the  clinical 
type  of  ulcer;  in  fgur  of  these  the  pain  was  claimed  to  have  been 
increased,  although  in  none  of  them  was  I  able  to  observe  by  change  to 
the  patient's  attitude,  expression,  etc.,  that  this  was  so.     It  may  be 
that  these  were  not  ideal  cases  for  the  test  because   in   each  instance 
there  was  a  return  of  acid  fluid  from  the  morning  stomach  before  the. 
water  instillation  (which  is  usual  in  gastric  and  duodenal  ulcer  cases)* 
and  thus  the  slight  difference  in  the  acid  content  before  and  after  the  add 
instillation  was  not  enough  to  observe  a  difference  in  the  pain.     Then, 
again,  as  retching  and  straining  usually  intensify  the  pain  in  ulcer  cases 
and  as  these  are  commonly  brought  on  by. the  passage  of  the  tube,  it 
was  difficult  to  say  whether  the  increase  or  institution  of  pain  was  due 
to  the  decinormal  hydrochloric  acid  solution  or  only  to  the  straining 
from  the  tube  or  to  both  together.     Of  the  remaining  three  cases  one 
was  a  case  of  catarrhal  erosions  with  hyperacidity  in  which  no  change  was 
noted  even  when  the  hydrochloric  acid  solution  was  drunk  some  time 
after  the  stomach  had  been  washed  out.     The  other  two  were  typical 
acute  ulcer  cases,  one  with  a  normal  secretion  and  the  other  with  a 
distinct  and  continuous  subacidity.     In  the  first  of  these  no  intensifica- 
tion of  the  pain  was  observed,  and  the  second  claimed  to  have  less 
pain  after  the  procedure  than  was  present  before.     In  the  light  of 
these  sadly  too  few  observations,  and  because  of  my  hesitancy  to  use 
the  tube  when  the  presence  of  an  ulcer  is  only  suspected  and  unless 
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there  are  definite  indications  for  its  use  during  the  course  of  treatment, 
I  have  modified  the  use  of  this  procedure  (no  tube  being  used)  in  the 
following  way:  In  the  morning  after  a  dose  of  Carlsbad  salts  in  tepid 
water  and  when  the  bowels  have  moved,  I  give  an  Ewald  meal.  If  at 
the  height  of  its  gastric  digestion  (one  hour)  the  pains  are  not  inten- 
sified, I  give  about  2  cubic  centimeters  of  dilute  hydrochloric  acid  in 
half  a  glass  of  water.  Should  this  markedly  intensify  or  bring  on  a 
paroxysm  of  pain  I  feel  that  I  have  another  suspicious  symptom  of 
ulcer  (not  a  positive  one),  and  if  it  does  not,  I  still  do  not  exclude  the 
possibility  of  ulcer. 

The  second  method  of  diagnosis  that  Bonniger  has  found  is  by 
means  of  the  Roentgen  rays  in  the  way  of  noting  how  accurately  a 
painful  point  corresponds  with  any  particular  area  of  the  stomach. 
This  method,  which  I  confess  I  first  looked  upon  as  a  diagnostic 
curiosity,  has  been  the  means  of  some  surprisingly  accurate  diagnoses 
in  my  hands.     Of  course,  the  ulcer  must  be  large  and  deep  enough  or 
have   adhesions  drawing  upon  it  to  receive  sufficient  bismuth  to  give 
an  irregular  line  to  the  contour  of  the  stomach  and  the  ulcer  must  be 
situated  at  or  near  one  of  the  curvatures  to  observe  this  (ulcers  of  that 
size  are  usually  diagnosed  easily  enough  without  resorting  to  the  pro- 
cedure).    But  when  pain,  vomiting,  hematemesis,  intolerant  stomach, 
etc.,  are  not  distinctive  enough  in  the  case,  and  when  the  persistency 
of    the    gastric    distress    and    the    suggestions    from    gastric   and    fecal 
analysis  are  present,  the  method  should  be  tried,  because,  even  if  an 
ulcer  be  present  and  it  could  not  be  observed,  still  much  useful  infor- 
mation as  to  the  shape,  size,  and  position  of  the  organ  is  obtained  and  thus 
arise  the  possibilities  of  the  diagnoses  of  perigastritis  or  perigastric  adhe- 
sions.    A  most  efficient  X-ray  apparatus  is  required  and  the  exposure 
must   be  quick  and  made  between  respirations,  because  the  detail   for 
diagnosis  covers  only  a  small  area  on  the  plate  and  it  must  be  definite 
for  positive  conclusions.     The  skiagraph  is  made  as  follows:     The  site 
of  the  tender  area  is  accurately  noted  and  this  location  is  confirmed  with 
the  patient  lying  flat  on  the  abdomen.    This  is  then  marked  with  a  small 
lead  cross  or  P  to  represent  pain,  and  a  coin  is  placed  at  the  umbilicus  and 
another  at  the  ensiform.    The  bismuth  mixture  is  then  given  in  the  sitting 
or  standing  position,  immediately  after  which  the  exposure  is  made  with 
the  plate  on  the  table  and  the  patient  lying  with  the  abdomen  upon  it.    The 
tube  is  at  tlie  rear  and  diaphragnied  and  the  rays  directly  traverse  the  body 
from  the  back  to  the  front  so  that  the  pyloric  region  is  distinctly  out- 
lined.    An  irregularity  of  the  stomach  corresponding  to  the  cross  or  P 
strongly  suggests  the  presence  of  ulcer  at  that  site.     When  the  skia- 
graph has  been  properly  taken,  a  negative  result  does  not  exclude 
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ulcer,  because  such  may  be  in  the  anterior  or  posterior  wall  of  the 
stomach  or  duodenum  and  not  be  shown  in  the  plate. 

Einhorn^  has  advanced  a  method  which  consists  in  the  swallowing 
of  a  **duodenal  bucket"  attached  to  a  long  silk  thread.     The  bucket  i? 
swallowed  in  the  evening  and  is  removed  in  the  morning  before  break- 
fast.    According  to  this  author,  if  an  ulcer  is  present  a  brown  or  dirty 
black  discoloration  is  found  on  the  string,  and  by  measuring  the  dis- 
tance of  the  discoloration  from  the  teeth  the  site  of  the  ulcer  can  be 
approximately  determined.    Some  years  ago  I  employed,  with  satisfaa<.-n 
results  in  cases  of  esophageal  disease  in  which   there   were  suspicions 
of  ulcer  or  cancer  of  the  gullet,  a  length  of  No.   15  surgeon's  braidw 
silk  with  an  ordinary,  small-sized  shoebutton  tied  to  the  end.    The  length 
of  string  was  proportionate  to  the  height  of  the  individual  and  was 
measured  by  holding  the  button  at  the  level  of  the  spinous  process  of 
the  tenth  dorsal  vertebra,  from  whence  the  string  was  passed  up  to  the 
nape  of  the  neck,  and  then  loosely  over  the  ear  and  forward  to  the 
lips.     At  a  point  about  10  centimeters  beyond  this  a  knot  was  tied  in 
the  string,  and  the  shoe-button  and  all  of  the  string  to  the  knot  was 
swallowed  and  retained  overnight,  the  outer  end  being   fastened  with 
adhesive  plaster  to  the  cheek  beyond  the  angle  of  the  mouth.    The  string 
was  slowly  withdrawn  in  the  morning  and  observed  as  in  the  Einhorr. 
method.     1  see  no  special  reason  why  a  more  expensive  and  less  easily 
obtained  apparatus  need  be  employed  for  ulcers  situated  lower  down 
Of  course,  the  string  would  have  to  be  longer  for  pyloric  or  duodenal 
ulcers,  and  an  additional  length  equal  to  between  25  to  38  centimeters 
(10  to  15  inches)   would  be  sufficient;  the  extra  length  would  depen-i 
upon  the  shape  of  the  stomach,  for  in  marked  degrees  of  prolapse  it  ^YOulc 
have  to  be  still  longer. 

Instead  of  the  use  of  the  shoebutton,  a  BB  split  shot  may  be 
employed,  fastened  to  the  end  of  about  100  centimeters  (38  inches)  of  Xo^ 
8  braided  silk.  The  shot  is  inclosed  in  a  5-grain  capsule,  the  cord  passing 
through  a  small  hole  in  one  end,  and  a  knot  is  tied  on  the  string  n 
centimeters  (28  inches)  from  the  capsule.  I  would  advise  that  a  number 
of  these  be  made  up  and  kept  on  hand,  each  one  wound  around  a  car'., 
and  placed  in  an  envelope  having  the  following  instructions  upon  it:— 

For  several  hours  before  beginnin};^  this  test  no  medicine  should  be  taken.  an« 
for  supper  no  meat  is  allowed,  the  meal  preferably  consisting  of  milk,  eggs,  brew 
and  butter.  At  bedtime  you  are  to  swallow  the  capsule  and  thread  until  the  kn?t 
is  at  the  teeth.  The  end  of  the  string  is  then  made  into  a  loop  and  fastened  toiiK 
nightgown  with  a  safety  pin  or  tied  around  one  ear,  so  that  the  knot  remains  ■- 
place — the  shot  remaining  in  the  stomach  all  night.  On  awakening,  pull  the  strin: 
slowly  and  steadily  and  hang  it  up  to  dry,  being  careful  not  to  allow  anything  t- 
touch  it  while  wet.  When  dry.  place  it  in  a  clean  envelope  and  mail  it  to  or  lc3^* 
it  at  mv  office. 
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Results  of  the  string  test  in  diflFerent  conditions.  No.  1,  Normal;  the  bile- 
stained  lower  end  usually  stains  the  string  for  a  distance  of  about  15  cm.  (6  inches ) 
from  the  shot,  gradually  fading  out  on  the  way  upward.  No.  2,  Esophageal  ulcer, 
the  blood-stain  corresponding  to  above  the  cardia.  In  esophageal  carcinoma,  be- 
cause of  the  stenosis,  the  shot  and  string  may  remain  in  the  gullet  and  a  consider- 
able extent  of  the  lower  end  of  the  string  be  blood-stained:  in  this  instance  the 
lower  end  of  the  string  would  not  be  bile-stained.  No.  3,  Gastric  ulcer,  the  blood- 
stain corresponding  to  the  lesser  curvature  of  the  stomach  near  the  pylorus,  but 
at  the  upper  end  of  the  bile-stain.  No.  4,  Duodenal  ulcer;  the  blood-stain  is  small 
in  area,  and  the  bile-stain  extends  beyond  it,  showing  that  the  bleeding  is  beyond 
the  pylorus  in  location.  No.  5.  Gastric  carcinoma,  showing  that  considerable 
hemorrhage  was  taking  place,  staining  the  string  throughout  the  stomach.  Some 
of  the  cases  show  a  blood-stain  small  in  extent,  and.  if  the  pylorus  permits  the 
passing  of  the  shot,  a  bile-stained  end:  the  string  then  would  resemble  that  of 
gastric  ulcer.  Other  cases  show  a  general  blackish-green  staining  of  the  string, 
which  displays  the  presence  of  blood  by  the  chemical  tests.  No.  6,  Gastroptosia, 
showing  that  a  long,  attenuated  stomach  took  up  the  distance  of  string,  permitting 
but  a  small  extent  of  it  to  get  into  the  duodenum. 
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The  string  test  is  a  valuable  means  of  diagnosis  in  gastric  and 
duodenal  ulcer,  as  well  as  those  of  esophageal  ulcer,  and  of  cancer  in  these 
parts  of  the  digestive  canal.  A  number  of  my  cases  have  been  most 
easily  diagnosed  by  it,  and  not  a  few  of  these  had  none  of  the  cardinal 
symptoms  of  ulcer  present.  This  is  true  particularly  in  the  latent  cases, 
and  the  test  is  not  disagreeable  nor  objected  to  by  patients.  Finally,  it 
may  be  made  use  of  to  note  how  an  ulcer  case  is  progressing  under 
treatment. 

This  method  is  not  of  value  in  ulcers  of  the  fundus  and  greater 
curvature  of  the  stomach.  For  the  localization  of  these,  Einhorn  has 
devised  a  bag  covered  with  gauze,  which  is  introduced  into  the  stomach 
in  the  collapsed  condition  and  is  then  inflated.  At  the  end  of  half  an 
hour  the  bag  is  allowed  to  collapse  and  is  withdrawn.  According  to  this 
author,  if  ulcers  are  present,  brownish  areas  will  be  noted  on  the  gauze 
corresponding  to  the  site  of  ulcer.  The  latter  method  is  only  applicable 
to  patients  who  are  accustomed  to  the  use  of  the  stomach  tube.  Personally, 
I  have  had  no  experience  with  the  latter  method. 

The  X-rays  may  be  helpful  in  diagnosis  of  gastric  ulcer,  particularly 
in  those  in  the  lesser  curvature  and  in  the  anterior  wall.  For  the  duodenal 
ulcer  they  are  of  no  value,  excepting  when  adhesions  have  formed. 

In  the  differential  diagnosis  between  ulcer  conditions  and  others 
may  be  mentioned  particularly  gastralgia,  hyperesthesia,  cancer, 
hyperchlorhydria  and  gastrosuccorrhea ;  hemorrhagic  and  other  forms 
of  gastritis,  particularly  gastritis  acida ;  pylorospasm,  appendicitis,  preg- 
nancy with  hyperemesis,  the  various  conditions  in  which  blood  may  be 
swallowed  or  gain  entrance  into  the  stomach,  uremia,  biliary  conditions 
and  kidney  stones,  arteriosclerosis,  spinal  disease  and  others.  A  dis- 
tinction must  also  be  made  between  the  various  ty^pes  of  post-ulcer  con- 
ditions, and  these  will  be  offered  under  the  separate  heading  which 
follows. 

Gastralgia. — In  gastralgia  the  pain  is  dependent  on  the  ingestion  of 
foods,  and  independent  of  their  amounts  and  character  and  may  even 
be  stopped  by  the  taking  of  them.  The  pain  is  usually  burning  and 
relieved  by  pressure  or  the  application  of  heat.  A  cold  sensation  in 
the  stomach  may  exist.  There  may  be  pressure  points  over  the  intes- 
tinal plexuses.  If  there  be  vomiting  this  is  not  liable  to  be  much  of  a 
feature,  stops  in  a  few  days,  and  the  vomiting  does  not  relieve  the  pain. 
The  appetite  is  irregular  and  capricious,  there  is  much  eructation  of 
odorless  and  tasteless  gas.  and  salivation  may  exist  w'ith  a  constant 
necessity  of  swallowing.  The  chemism  of  the  stomach  is  not  espe- 
cially altered,  and  the  return  does  not  contain  blood,  bile  or  lactic  acid. 
Bacteriological  examinations  are  indifferent.     No  fever  is  present,  and 
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the  skin  may  be  of  normal  turgescence  but  perhaps  pale  when  the  dis- 
tress is  acute.  Hysterical  and  neurasthenic  symptoms  are  common,  and 
the  symptoms  of  general  distress  may  be  out  of  all  proportion  to  the  dcgrct 
of  pain.  The  physical  examination  does  not  reveal  a  definite  area  of 
sharp  pain,  but  rather  a  diffuse  tenderness  on  pressure  in  the  epigastriimL 
No  symptoms  of  perforation  are  present,  and  epigastric  pulsation  may 
be  obser\'ed  when  prolapse  or  atony  is  present.  During  the  attack 
constipation  is  the  rule,  and  afterward  the  passages  may  be  fluid  con- 
taining mucus,  but  no  blood.  The  condition  subsides  in  a  short  time, 
possibly  without  much  if  any  treatment,  and  the  distress  soon  abates 
entirely.  A  mild  degree  of  hyperesthesia  may  persist  for  some  time 
which  generally  subsides  with  the  administration  of  the  bromides.  In 
simple  hyperesthesia  none  of  the  acute  symptoms  exist,  the  symptoms 
practically  are  altogether  subjective,  and  the  patients  are  about  and 
quickly  respond  to  proper  medical  treatment. 

Cancer. — In  this  affection  debility  and  emaciation  often  precede 
the  other  signs.    The  pain  is  more  constant,  less  severe,  more  independent 
of  the  ingestion  of  food,  and  often  nocturnal  in  its  appearance.    Anorexia 
is  frequent,  the  taste  pappy  or  insipid,  and  aversion  to  meats  commonhr 
exists.     The  appetite  may  improve  with  lavage.     Fetid  eructations  are 
frequent.    Digestion  is  insufficient,  stagnation  of  foods  common,  and  the 
chemism  in  late  cases  shows  the  absence  of  hydrochloric  acid  and  the 
presence  of  blood,  Boas-Oppler  bacilli,  lactic  acid  and  pieces  of  cancer 
tissue.     The  feces  generally  contain  blood.     Vomiting  is   common  and 
gives  less  relief  than  in  ulcer.    Collective  vomiting  may  be  present.    The 
hematemesis  is  often  of  the  "coffee  grounds"  character;   in  ulcer,  the 
blood  is  usually  of  a  bright  color.    Epigastric  pulsation  occurs  only  with 
marked  emaciation.     A  low  degree  of  fever  is  common  at  the  termina- 
tion of  life.    Cachexia  is  marked,  the  skin  being  sallow,  yellowish,  brown, 
dry,  or  flaccid.    Melancholia  and  indifference  to  things  in  life  are  common. 
The  patients  are  usually  aged  between  40  and  60  years.    Tumors  of  varying 
size  and  shape  are  distinctly  palpable  in  the  epigastrium.     Involvement 
of  the  left  lobe  of  the  liver  is  common,  and  other  metastases  occur. 
Perforation  is  found  only  after  long  illness,  and,  when  occurring  into  the 
colon,    lientcry    may    be    ])resent.      The    X-rays    are    strong    factors  in 
differentiation. 

Hyperchlorhydria  and  Gastrosuccorrhea. — Distinct  pain  and  ten- 
derness are  not  present.  X'omiting  is  rare  and  usually  occurs  after  some 
indiscretion  in  diet.  Epigastric  distress  is  most  marked  from  one  to 
three  hours  after  meals  (hyperchlorhydria),  or  in  the  early  morning 
when  the  stomach  is  empty  of  food  and  there  is  gastric  juice  in  the 
organ  i  ^astrosuccorrliea  ).  although  actual  pain  is  rare.     The  laboraton* 
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findings  are  usually  suggestive,  a  high  hydrochloric  acid  content  and  a  low 
conversion  of  the  starches  and  an  abundant  return  being  the  main  points 
for  diagnosis.     In  a  case  in  which  from  continued  dietetic  and  neurotic 
causes  such  test-meals  are  obtained,  and  in  which  the  symptom  of  belching 
of  acid  gas  or  regurgitation  of  acid  fluid  exists,  and  postprandial  distress 
(pyrosis)  coming  on  when  such  foods  as  are  in  the  stomach  are  super- 
saturated with  gastric  juice,  the  correct  diagnosis  is  most  often  that  of 
excess  of  HCl  secretion.     These  conditions  usually  respond  to  proper 
treatment.    When  they  do  not,  be  suspicious  of  latent  ulcer,  an  underlying 
gastritis,  cholelithiasis,  chronic  appendicitis,  or  disorders  of  the  nervous 
system. 

Hemorrhagic  Gastritis  and  Other  Forms  of  Gastritis. — The  diag- 
nosis between  ulcer  and  the  rare  instances  of  hemorrhagic  gastritis 
is  exceedingly  difficult  and  usually  impossible.  The;  cases  of  the  latter 
are  liable  to  be  in  persons  in  middle  Hfe;  the  onset  is  acute,  and  the 
hematemesis  may  be  excessive  and  repeated  in  ulcer  cases.  The  history 
of  pain,  hyperchlorhydria  and  vomiting  may  be  most  suggestive  of 
ulcer  and  still  none  be  present.  Even  an  exquisitely  tender  localized 
point  of  pain  and  an  area  of  tenderness  may  be  found.  Blood  is  contin- 
uously present  in  the  stools.  There  is  always  a  chance,  however,  that  the 
diagnosis  may  subsequently  be  made  in  the  clinical  exclusion  of  ulcer 
by  the  recovery  of  the  patient  (without  complications  or  sequels).  In 
this  connection  it  is  important  to  remember  that  surgery  is  especially 
prone  to  failure  in  dealing  with  excessive  hemorrhage  from  the  stomach, 
and  thus  it  is  generally  advisable  to  hold  to  the  medical  measures  of 
treatment  as  long  as  possible.  Naturally,  then,  if  the  case  entirely 
recovers  and  subsequent  examinations  are  negative,  one  should  consider 
the  possibility  of  hemorrhagic  gastritis  as  having  been  the  past  condition. 
In  ruptured  varix  of  the  stomach,  in  which  much  bleeding  may  be  present 
and  difficult  to  control,  the  classical  symptoms  of  acute  ulcer  are  usually 
lacking;  thus  the  distinction  of  the  latter  disorder  between  the  two  above 
mentioned.  In  the  ordinary  forms  of  acute  gastritis  and  sometimes  in 
the  hemorrhagic  form,  there  is  the  history  of  cause  followed  by  acute 
onset  of  the  symptoms  of  vomiting  of  the  food  and  possibly  later  on 
by  mucus  and  bile.  The  pain  is  not  so  acute,  and  is  more  diffuse.  In 
the  ordinary  forms  of  chronic  gastritis  the  history  of  cause  and  the 
characteristic  findings  in  the  various  types  of  gastric  analyses  are 
important.  When  blood  or  eroded  pieces  of  the  glandularis  are  found 
the  diagnosis  of  secondary  ulcer  should  be  made  and  the  case  treated 
accordingly.  The  differential  diagnosis  between  ulcer  and  acute  and 
chronic  forms  of  gastritis  as  a  rule  is  not  difficult.  With  the  hemor- 
rhagic form  it  is  quite  difficult,  and  the  diagnoses  of  ulcer  erosions  or 
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"catarrhal  ulcers"  accompanying  chronic  gastritis  are  usually  made  \k 
accident. 

Pylorospasm  not  accompanying  gastric  or  duodenal  ulcer — ^which 
constitutes  a  most  common  combination — is  a  very  misleading  symptom 
It  may  be  present  in  the  neurotic  affections  of  both  the  stomach  and  the 
corporal  types,  in  cholecystitis  and  gall-stones,  appendicitis,  and  tuber- 
culosis of  the  abdominal  viscera,  particularly  the  cecum  and  the  coIoil 
The  diagnosis  of  uncomphcated  pylorospasm  is  usually  made  by  the 
exclusion  of  all  organic  disease  and  the  appearance  of  spasmodic  attacb 
of  pain  in  the  region  of  the  pylorus,  with  the  coincident  appearance  of 
intermittent  stagnation.  The  attack  usually  occurs  at  the  height  of  diges- 
tion, at  first  rather  indefinitely  and  only  periodically,  but  later  on  more 
distinct  and  more  frequent.  After  a  time  evidences  of  gastric  dilatation 
ensue,  and  vomiting,  of  food  late  after  its  ingestion  is  observed.  Follow- 
ing the  vomiting,  relief  for  several  days  may  be  afforded,  during  which  all 
of  the  symptoms  disappear.  During  the  attack  a  small,  round  mass 
(the  contracted  pylorus)  may  be  felt  which  is  tender  on  pressure  and 
which  disappears  in  the  interval  of  the  seizures.  Chronic  gastro- 
succorrhea  may  exist,  and  instances  of  tetany  have  been  reported 
The  gastric  and  fecal  analyses  do  not  display  the  presence  of  blood 
and  may  be  distinctive  from  ulcer  in  other  ways.  If  the  case  has  mn 
a  chronic  course  lactic  acid  may  be  present,  but  Boas-Oppler  bacilli 
are  rare. 

Appendicitis. — The  danger  of  mistaking  cases  of  perforating  acute 
gastric  or  duodenal  ulcer  for  appendicitis,  and  vice  versa^  is  great  la 
fifty-one  cases  Moynihan  reports  that  the  diagnosis  of  appendicitis 
was  made  nineteen  times.  According  to  my  observation  and  experi- 
ence, the  latter  figure  is  much  too  high  when  care  has  been  taken  in  the 
clinical  analysis  of  the  cases.  It  is  probable  that,  taking  into  account 
only  the  severe  instances  of  the  perforative,  gangrenous,  and  the  rapidly 
fulminating  types  of  appendicitis,  these  figures  may  not  be  too  high. 
The  difficulty  is  explained  by  the  mentioned  types  of  appendicitis  causing 
rapid  production  of  the  alarming  symptoms  of  peritonitis  (identical  with 
those  of  perforating  ulcers),  which,  in  a  few  words,  may  be  expressed 
as  a  septic  peritonitis  of  sudden  onset,  and  the  fact,  as  Payr  has  shown, 
that  there  is  frequently  an  association  between  either  acute  or  chronk 
appendicitis  and  erosions  and  ulcers  of  the  stomach.  This  author  ex- 
presses himself  as  follows :  "In  a  certain  number  of  cases  of  appendicitis. 
usually  of  moderate  severity,  there  appear,  shortly  after  the  first  attack, 
various  gastric  symptoms  closely  resembling  those  of  gastric  ulcer.  There 
is  pain,  occurring  shortly  after  the  taking  of  food;  hyperacidity;  vomiting. 
frequently  bloody  in  character,  and,  usually  later,  phenomena  suggestive 
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of  pyloric  stenosis.  These  symptoms  generally  abate  after  a  short  time, 
but  frequently  repeat  themselves  after  each  new  attack  of  appendicitis.  In 
other  cases  it  appears  more  as  though  the  ulcer  extended  deeply  into  the 
muscular  layer  of  the  stomach  and  caused  chronic  inflammatory 
changes  in  the  serosa.  In  a  large  number  of  cases  I  have  found  band- 
like or  scar-like  adhesions  in  the  neighborhood  of  the  gastrocolic 
omentum  or  the  anterior  pyloric  wall.  In  all  of  these  cases  perfora- 
tion of  the  appendix  could  be  absolutely  excluded."  These  stomach 
lesions  he  attributes  to  the  result  of  emboli  derived  from  the  throm- 
bosed veins  of  the  omentum  and  the  appendix.  According  to  Mahnert,® 
who  undertook  a  clinical  confirmation  of  the  frequency  and  signifi- 
cance of  this  relationship  claimed  by  Payr,  and  who  studied  36  cases 
of  undoubted  gastric  ulcer,  it  was  found  that  chronic  appendicitis 
was  present  in  23,  or  64  per  cent,  of  the  instances.  While  there  is 
no  doubt  that  digestive  distress  commonly  ensues  after  an  attack  of 
appendicitis  and  is  present  in  the  cases  of  chronic  appendicitis,  I  believe 
these  figures  to  be  high  in  so  far  as  the  cases  of  true  appendicitis  are 
concerned.  In  the  argument  against  the  greatness  of  the  figures  it  must 
not  be  forgotten  that  instances  of  appendicular  disease — even  unknown 
during  life — are  very  common,  and  the  same  may  be  said  concerning 
ulcered  conditions  of  the  stomach.  In  my  experience,  nowhere  near  the 
proportion  of  cases  in  which  this  association  between  the  two  might  be 
present  was  apparent  either  after  an  appendectomy  for  appendicular 
disease,  or  the  late  clinical  observation  of  ulcer  cases  that  had  been 
treated  and  which  most  probably  did  not  then  have  or  subsequently 
developed  appendicular  disease.  So  long  as  persons  persist  in  eating, 
drinking,  and  living  improperly,  so  that  causes  for  gastric  disorders  arc  at 
work,  that  long  must  we  consider  this  association  to  be  present  in  only 
the  small  minority  of  cases,  the  neurological  gastric  conditions  secondary 
to  chronic  appendicular  disease  to  be  the  combination  in  somewhat  more 
of  the  instances,  but  that  there  is  no  association  of  the  two  conditions  at  all 
in  by  far  the  largest  number.  Judging  from  the  large  number  of  cases 
of  gastric  disease  that  come  back  for  treatment  for  digestive  disorder 
after  an  appendectomy  has  been  performed,  I  believe  that  the  average 
surgeon  should  be  more  guarded  in  promising  cure  of  digestive 
disorders  when  an  inflamed  appendix  has  been  removed.  The  major- 
ity of  them  are  not  so  cured,  and  I  may  incidentally  remark  that  this 
belief  pertains  also  to  the  ophthalmologist,  gynecologist,  and  others. 
X'iewing  patients  as  we  see  them,  and  not  from  the  dead-house  side,  the 
sequence  of  appendicular  disease  Cpossibly  only  the  suggestive  history  of 
attack),  then  the  onset  of  gastric  disturbance  (which  on  analysis 
proves  to  be  a  bona  fide  condition),  and  then  some  strong  evidences  of 
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chronic  appendicular  disease  present  are  necessary  for  the  logical  sequence 
of  c^use  and  eflFect,  and  before  a  promise  of  cure  can  be  substantiated 
in  the  majority  of  cases  of  appendicular  disease  treated  from  the 
surgical  standpoint. 

In  separating  severe  cases  of  acute  appendicitis  from  perforating 
ulcers  of  the  stomach  area  the  situation  of  the  onset  of  pain  is  most 
important.  Muscular  rigidity,  local  pain  on  pressure,  and  tumor, 
whether  below  the  transverse  line  of  the  umbilicus  or  above  it,  are 
guiding  points.  When,  because  of  abdominal  septicemia  or  peritonitis, 
or  both  together,  the  abdomen  becomes  distended,  the  differential 
diagnosis  is  not  possible  or  important,  and  thus  no  delay  should  be 
permitted.  The  abdominal  cavity  should  immediately  be  explored  by 
an  incision  in  the  most  favorable  site  and  manner  for  examination  of 
both  of  the  lower  and  upper  abdominal  zones.  What  we  are  dealing 
with  then  are  serious  consequences,  not  primary  conditions,  and  these 
require  surgery;  the  differential  diagnosis  between  the  two  causative 
conditions  can  in  every  instance  be  made  surer  and  safer  by  the 
surgeon. 

Pregnancy  with  Hyperemesis. — Here  the  history  and  the  local 
examination  of  the  case  are  the  best  means  of  making  a  diagnosis. 
No  pain  is  present,  and  the  characteristic  symptoms  of  ulcer  are 
absent.  The  same  may  be  said  of  the  instances  of  vicarious  men- 
struation, and  the  various  conditions  in  which  blood  may  be  swallowed 
and  vomited  or  gain  entrance  into  the  stomach  directly  from  the  gullet 
or  by  way  of  it. 

Uremia. — The  absence  of  excretion  of  urine,  or  the  examination 
of  that  obtained  will  be  characteristic.  These,  with  the  symptoms  of 
headache,  sleeplessness,  paralysis,  amaurosis,  convulsions,  mania, 
delirium,  coma,  increased  arterial  tension,  and  dyspnea  are  important. 
General  muscular  spasm  and  fever  may  be  present.  When  conscious- 
ness exists  the  examination  of  the  abdomen  is  negative,  but  late  in  the 
case  distention  without  rigidity  may  be  observed.  The  vomiting  may 
be  incessant,  and  if  a  uremic  ulcer  exists  in  the  stomach  blood  mav  be 
found  in  the  vomitus  or  feces.  In  my  experience,  the  vomitus  is 
usually  gastric  juice,  particularly  when  fever  is  present.  This  brings 
me  to  record  the  fact  that,  when  for  any  reason  a  moderate  or  high  fever- 
has  been  present  for  some  time  (including  the  infectious  diseases),  the 
vomitus  and  stomach  findings  are  commonly  anachlorhydric  and  even 
achyHc  during  its  course. 

Biliary  Conditions  and  Kidney-stones. — In  gall-stones  when  the 
tenderness  is  confined  to  deep  pressure  in  the  biliary  triangle  and  jaundice 
with  bile  in  the  urine  and  the  characteristic  pains  exist,  the  diagnosis  is 
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easy.  But  when  the  pains  are  constant,  as  in  ulcer,  especially  after  the 
taking  of  foods,  and  with  it  there  is  vomiting  which  affords  relief,  and 
the  symptoms  of  gall-stone  disease  mentioned  are  lacking,  time  and  careful 
observation  are  usually  required  in  separating  the  cases.  Cholelithiasis 
cases  are  liable  to  be  ruddy  in  complexion  and  well  nourished,  while  those 
of  ulcer  often  display  anemia  and  subnutrition.  There  is  usually  a 
history  of  long  intervals  between  the  paroxysms  of  pain,  with  a  much 
better  digestion  than  is  seen  in  ulcer  cases.  In  my  experience,  the 
gastric  analyses  rarely  show  the  presence  of  blood,  although  after  the 
paroxysm  a  positive  test  may  be  obtained  from  the  feces — not  in  the 
inter\'al.  The  gas  results  from  test-meals  are  generally  negative,  and 
hyperacidity  is  common.  It  must  not  be  forgotten  that  duodenal  or  gastric 
ulcer  may  exist  with  gall-stones.  In  most  of  thes.e  cases  the  diagnosis  of 
gall-stones  is  easier  to  make  than  that  of  ulcer,  unless  the  latter  per- 
forates or  copious  hemorrhage  ensues.  If  a  chill  with  fever,  enlargement 
of  the  liver,  and  a  swollen,  tender  and  palpable  gall-bladder  exist,  the 
diagnosis  is  suggested,  and  this  is  confirmed  should  stones  be  found  in 
the  feces  in  the  first  few  days  following  the  attack.  /Attacks  of  hepatic 
colic  may  cause  difficulty,  although  there  are  certain  characteristics  about 
the  history  and  examination  that  make  differentiation  a  possibility  in 
most  cases.  The  attacks  of  pain  may  occur  in  the  epigastrium,  but  they 
quickly  radiate  to  the  right  costal  margin,  around  to  the  back  and  under- 
neath the  right  shoulder  blade.  The  pain  is  more  colicky  in  character, 
with  remissions  and  exacerbations,  coming  on  more  suddenly  and  ceasing 
more  abruptly  than  the  pain  of  either  gastric  or  duodenal  ulcer.  The 
pain  and  the  suffering  are  more  acute,  and  are  regardless  (usually)  of 
whether  food  has  been  taken  or  not.  While  the  attack  lasts,  the  patient 
often  feels  chilly,  sweats  profusely,  is  nauseated,  and  vomits,  and  usually 
there  is  a  slight  rise  in  temperature,  with  jaundice  following  in  about  50 
per  cent,  of  the  cases.  The  right  side  of  the  abdomen  is  rigid  and  painful 
to  pressure  in  the  attack,  especially  during  inspiration,  and  these  may 
persist  more  or  less  in  the  interval.  The  history  of  attacks  of  hepatic 
colic,  the  absence  of  the  findings  leading  to  the  diagnosis  of  ulcer,  and 
this  limitation  of  pain  and  tenderness  on  pressure  in  the  biliary  triangle, 
particularly  when  the  front  of  the  abdomen  is  palpated  from  behind,  the 
patient  sitting  before  you  so  that  you  can  get  your  hand  well  under  the 
right  lobe  of  the  liver  for  deep  pressure  on  the  gall-bladder,  are  the  main 
points  to  separate  the  chronic  gall-bladder  conditions  from  gastric  and 
duodenal  ulcer.  In  renal  calculus  the  urine  is  strongly  acid  and  contains 
blood,  usually  enough  to  give  it  a  smoky  tint.  Small  concretions  may  be 
passed  per  urethram,  or  shadowed  in  the  pelvis  or  ureter  by  X-ray.  The 
intensity  of  the  back  pain  radiating  downward  (usually  only  one  side). 

36 


562  ORGANIC  DISEASES  OF  THE  STOMACH. 

and  the  absence  of  pains  and  a  point  of  tenderness  in  the  upper  and 
anterior  abdominal  regions  are  important.  The  examination  of  ihe 
abdomen  is  negative,  or  the  entire  abdomen  may  be  board-like  during  the 
paroxysm  of  pain  caused  by  the  passing  of  a  calculus  through  the  ureter. 

Arteriosclerosis. — This  occurs  in  old  people,  and  when  sclerosis 
exists  in  the  vessels  of  the  upper  splanchnic  area  abdominal  pains  may 
exist.  The  characteristic  symptoms  of  ulcer  are  absent,  and  the  gas- 
tric contents  commonly  achylic.  The  condition  is  essentially  xrhronic. 
and  attacks  of  angina  are  frequently  present.  The  palpable  vessels 
are  firm  and  arterial  tension  persistently  high  until  cardiac  compensa- 
tion fails.  A  large  amount  of  urine  may  be  voided,  and  this  often 
shows  a  low  specific  gravity,  a  small  amount  of  albumin,  and  casts  of 
the  granular  variety.  Aneurism  of  the  large  internal  arteries  may  exist 
Putrefactive  conditions  in  the  intestines  are  common. 

Spinal  Diseases  and  Others. — Among  the  conditions  that  have 
been  mistaken  for  gastric  ulcer  are :  tabes  with  gastric  crises,  myelitis 
in  which  pains  are  a  prominent  feature,  movable  kidney,  the  colic  of 
lead  poisoning,  enteralgia,  herpes  zoster  involving  the  lower  dorsal 
nerves  and  before  the  eruption  has  developed,  intercostal  neuralgia  of 
the  lower  chest  nerves,  and  diaphragmatic  and  lung  base  pleurisies.  The 
individual  features  noted  by  the  routine  examination  will  in  eadi 
of  these  conditions  generally  clear  up  the  doubts  in  differential 
diagnosis. 

DIAGNOSIS  OF  THE  POST-ULCER  CONDITIONS. 

The  subject-matter  pertaining  to  late  perforation  has  already  been 
given.  It  suffices  here  to  repeat  that  perforation  may  be  met  with  in  the 
sequent  conditions  as  well  as  during  the  course  of  an  acute  ulcer,  and,  i« 
fact,  it  is  more  common  by  far  in  the  more  chronic  conditions. 

Perigastritis. — When  the  ulcer  has  extended  to   the  serosa  ani 
inflammation    takes   place,   a   plastic   exudation   is   deposited   whidk 
usually  results  in  the  formation  of  adhesions.     There  is  no  doubt  thai 
certain  conditions  other  than  ulcer  can  cause  a  localized  perigastritis  and 
adhesion  formation.    Notable  among  these  arc  the  forms  of  gastritis  that 
are  due  to  recurring  attacks  of  acute  gastritis  (chronic  pyloritis),  whidi, 
whether  from  simple  catarrhal  extension  to  the  outer  surface  or  direct 
infection  from  within,  subsequently  causes  the  development  of  the  condi- 
tion.   Also,  no  doubt,  infections  carried  from  the  gall-bladder,  pancreas, 
liver,  appendix,  or  intestinal  canal  cause  the  condition  in  as  many  if  not 
more  of  the  cases  than  ulcer,  although  here  the  omentum  and  portions  oi 
the  peritoneum  other  than  that  covering  the  stomach  are  more  liable  to 
involvement  than  that  of  the  pyloric  region;  tubercular  peritonitis 
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must  also  be  mentioned  in  this  connection.  Such  adhesions,  however, 
are  not  at  all  uncommon  in  cases  of  ulcers  in  which  cicatrization  has 
taken  place,  in  which  instances  they  are  usually  perigastric  and  most 
often  affecting  the  pyloric  region  and  lesser  curvature.  Of  these 
Fenwick's  statistics  show: — 

Orsan.                                              No.  of  Cases.  Per  Cent. 

Pancreas  alone    49  40. 

Liver  alone   33  26.8    \  74.9 

Both  pancreas  and  liver  10                           8.1   . 

Colon  7                          5.7 

Liver  and  colon   4                           3.7 

Mesentery    3                            2.4 

Spleen    2                           1.6 

Three  or  more  organs  15  12.2 

The  adhesions  occur  to  neighboring  organs  and  the  parietal 
peritoneum  and  may  be  suppurative  in  nature.  At  least  7  per  cent,  of 
all  true  ulcer  cases  show  evidences  of  perigastric  adhesions.  They 
are  usually  observed  as  well-organized,  firm,  thick  bands,  and  may 
extend  far  beyond  the  limits  of  the  stomach,  even  to  the  pelvis.  In 
ulcers  of  the  posterior  wall  the  pancreas  is  involved,  while  those  of 
the  anterior  or  lesser  curvature  are  attached  to  the  left  lobe  of  the 
liver,  the  omentum,  and  parietal  peritoneum.  A  triology  of  organs — 
the  stomach,  liver,  and  gall-bladder — may  be  found  bound  together  in 
adhesions  from  the  large  simple  and  chronic  ulcers  of  the  pylorus. 

The  symptoms  vary  according  to  the  extent,  degree  and  location 
of  the  perigastritis,  to  the  neighboring  viscera  affected,  and  the  charac- 
ter of  the  inflammation — whether  plastic,  fibrous,  or  suppurative.  In  the 
early  stage  of  ulcer,  the  onset  of  the  local  irritative  phenomena  (retching, 
distress,  dull  pain,  and  possibly  fever)  should  bring  one's  attention 
to  the  serosa  involvement.  In  the  average  acute  case  the  symptoms  of 
ulcer  predominate,  and  under  treatment  gradually  fade  away,  and,  even 
when  a  plastic  exudate  had  taken  place  which  results  in  adhesions,  the 
latter  complication  or  sequel  is  not  recognized  for  the  time  being.  Later 
on  certain  symptoms  develop  which  are  characterized  by  chronicity 
and  resistance  to  all  internal  treatments  and  often  are  a  source  of  great 
perplexity,  particularly  when  no  history  of  early  ulcer  or  of  gastric  dis- 
turbance can  be  obtained.  There  are  certain  other  features  to  these 
conditions  that  are  often  helpfully  suggestive.  Among  these  must  be 
mentioned  mild  exacerbations  of  gastralgic  pains,  especially  of  the  radiat- 
ing character,  which  may  be  referred  to  the  back  or  down  the  abdomen 
and  which  are  brought  on  or  intensified  by  certain  movements  of  the 
body  or  occur  only  when  the  stomach  is  distended  with  food.  Continued 
observance  of  the  cases  will  often  display  a  slight  rise  in  temperature 
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(37. r  to  38.4°  C,  99°  to  101°  F.),  coming  and  going  at  intervals  and 
not  possible  of  being  accounted  for  in  any  of  the  ordinary  medical  ways, 
but  which  are  due  to  congestion  of  the  adhesions  or  the  mild  secondary- 
disturbances  that  their  presence  sets  up.  Some  loss  of  flesh  and  a  per- 
sistent degree  of  subnutrition  occur,  but  there  is  no  cachexia.  On 
examination  more  or  less  indistinct  tumor  formation  may  be  felt,  accom- 
panied with  tenderness  and  resistance  on  pressure.  These  are  usually 
subcostal,  and,  unless  superficial,  may  be  most  confusing.  Special 
examinations  of  the  stomach  by  inflation  render  no  aid,  for  the  reason 
that  the  pylorus  is  deeply  set  under  the  liver  and  its  position  is  not 
changed  to  a  degree  appreciable  from  the  outside.  A  gastrectasis  which 
follows  an  ulcer  is  due  either  to  adhesions  that  are  binding  down  the 
pylorus,  gall-bladder,  or  liver ;  to  contraction  of  an  ulcer  cicatrix  bridging 
the  interior  of  the  organ,  or  to  the  onset  of  malignant  disease.  Helpful 
in  separating  the  primary  atonies  and  primary  malignant  disease  from 
these  are  the  gastric  analyses,  for  in  the  three  above  mentioned  the  gastric 
findings  are  usually  negative  or  not  sufficiently  pronounced  for  the 
diflFerentiation  of  chronic  gastritis  and  distinct  mahgnant  disease.  With 
precardiac  perigastritis  the  signs  also  vary.  Among  the  symptoms  that 
may  be  noted  here  are  persistent  and  nondescript  attacks  of  gastric 
distress,  anorexia,  local  tenderness,  recurring  attacks  of  pain,  vomiting 
without  gastrectasis,  a  palpable  plaque-like  mass,  interference  with  or 
distress  on  deep  breathing,  or  possibly  the  onset  of  pains  when  the 
stomach  is  empty  so  that  tension  of  the  parietal  adhesions  of  the  stomach 
takes  place. 

When  the  adhesions  involve  the  gall-bladder,  jaundice  may  occur, 
which  is  h'able  to  be  chronic  and  suggestive  of  malignant  disease  of 
the  biliary  region.  The  differentiation  of  these  cases  from  malignant 
disease  or  uncomplicated  cholehthiasis  is  usually  possible  after  observance 
of  the  case.  Adhesions  aft'ecting  the  pancreas  often  lead  one  to  consider 
the  dias^i^nosis  of  the  chronic  forms  of  pancreatic  disease  (parenchyma- 
tous and  interstitial),  l^^atty  stools,  large  albumin  loss,  many  undigested 
muscle  fibers  in  the  feces,  the  Cammidge  test,  and  glucose  urine  are  never 
observed  in  adhesions  (  excepting  in  the  rare  instances  when  the  common 
duct  had  been  occluded  ».  Peritoneal  adhesions  binding  down  the  intes- 
tines usually  give  ri<e  to  the  symptom  of  constipation,  or,  in  severe  cases. 
obstii)ation  and  tores^ut  dilatation.  In  diagnosing  perigastric  adhesions 
affecting  the  regular  contour  of  the  stomach  or  of  the  colon,  radiography 
offers  the  best  aid.  \W  this  means  those  obstructing:  the  colon  can  onlv  be 
diagnosed  as  ''intestinal  stricture."  and  it  is  usually  necessary  to  depend 
upon  operation  to  tind  out  the  true  nature  o\  the  stenosis  (^whether  adhe- 
sions or  benign  or  nialiii:naiU  obstruction  K 
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Cicatrices  Causing  Pyloric  Obstruction. — Following  the  history  of 
an  ulcer  which  gave  clinical  symptoms,  the  onset  and  persistency  of 
vomiting  of  the  collective  type,  the  evidence  of  stagnation  accompanied 
with  large  amounts  of  hydrochloric  acid  in  the  stomach  contents,  and 
the    objective    manifestations   of   gastric   dilatation    always    suggest 
pyloric  stenoses.     Among  the  conditions  in  the  stomach  that  would 
then  be  present  are  notably  four  in  number:    (1)  an  unrelenting  and 
contracting  cicatrix  diminishing  the  normal  lumen  of  the  organ;  (2) 
perigastric  adhesions  which  by  traction  or  pressure  cause  obstruction;  (3) 
pylorospasm  due  to  the  irritation  of  the  pyloric  sphincter  from  the  ulcered 
area,  and  (4)  malignant  disease  accompanied  with  extensive  connective- 
tissue  deposit,  enlarged  lymph  glands,  and  metastatic  adhesions.     The 
clinical  differentiation  of  these  cases,  particularly  when  no  prior  history 
of  ulcer  can  be  obtained  or  is  suggested,  is  usually  quite  difficult  and  often 
impossible.     The  case  which  Kussmaul  describes  (page  399),  in  which 
he  first  used  the  stomach-pump,  answers  for  any  of  these  (excepting 
possibly  malignant  degeneration),  and   thus   will   not  be   repeated. 
Because  of  the  better  state  of  diagnostics  of  the  present  day  and  the 
medical  and  surgical  therapy  in  the  care  of  these  patients,  such  classical 
cases  as  Kussmaul  described  are  few  and  far  between,  but  occasionally  one 
from  some  remote  quarter  will  be  heard  of.     Very  much  more  often 
in  practice  are  seen  cases  in  which  collective  vomiting  over  such  a  long 
space  of  time  is  not  present,  and  in  these  about  all  we  can  accomplish 
along  medical  lines  is  to  make  a  diagnosis  of  pyloric  obstruction^  prob^ 
ably  not  due  to  primary  malignant  disease  and  continue  observance 
over  a  length  of  time.     Between  cicatricial  deposit  in  the  pyloric 
region  and  duodenum  and  secondary  pylorospasm  the  diagnosis  is' 
especially  difficult,  because  in  the  latter  the  classical  symptoms  of 
chronic  benign  obstruction  may  exist  and  at  operation  the  pylorus  so 
freely  admits  the  passage  of  the  finger  that  organic  mechanical  obstruc- 
tion could  not  be  the  factor  even  should  the  pylorus  be  somewhat 
thickened.     The  diagnosis  here  is  usually  suggested  in  one  of  two 
ways:    (1)  the  persistency  or  subsequent  onset  of  gastric  symptoms 
following  an  ulcer  in  a  case  which  on  analysis  after  seven,  eight,  or  nine- 
hour  intervals  between  ingestion  and  extraction  of  mixed  meals  displays 
a  noticeable  degree  of  stagnation  with  an  excess  of  secretion;  (2)  when 
there  is  no  prior  history  of  ulcer,  those  that  present  a  gastric  atony  with 
extraordinary  secretion   in  the   production   of   which   no  cause  can  be 
assigned,  and  which  conditions  do  not  improve  under  local  and  general 
treatments. 

In  thin  subjects  when  the  stomach  is  empty   (preferably  after 
lavage)  it  may  be  possible  to  detect  a  small-sized  tumor  at  the  pylorus. 
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In  my  experience  it  is  generally  impossible  to  say  whether  the  tumor  thi! 
is  palpable  is  due  to  a  cicatrix  or  a  thickening  of  the  pyloric  rcgi^ 
secondary  to  pylorospasm  or  to  a  true  muscular  hypertrophy.  Still,  in  i 
few  instances  of  pyloric  thickening  the  mass  may  be  definitely  made  oji 
as  localized  at  the  pylorus,  and  its  small,  hard  state  and  tnobilit>'  nuy 
help  one.  It  must  not  be  forgotten,  however,  that  in  late  ulcer  iuci: 
thickenings  of  the  pylorus  are  common,  and  may  even  be  malignant  ir 
nature. 

In  the  majority  of  these  cases  there  is  pain  (often  spasmodic/  ia 
the  region  of  the  pylorus,  which  in  each  instance  must  be  located  by 
the  X-ray  plate.     In  slight  degrees  of  stenosis  this  pain  is  infrequent 
usually  not  severe,  and  is  relieved  or  kept  in  abeyance  by  a  fluiil 
In  moderate  degrees  it  is  a  very  much  more  noticeable  clinical  it 
in  markedly  stagnating  stomachs  it  may  be  constant,  intensifying  at' 
into  severe  paroxysms.    The  X-ray  plate  may  be  very  useful  in 
cicatrices,  as  well  as  perigastric  adhesions,  by  the  noting  of  changes  ifl 
contour  of  the  stomach  or  its  retraction  under  the  liver  or  appro: 
to  the  gall-bladder. 

Stenosis  of  the  duodenum  may  result  in  any  long-standing  case»{|0t 
fibrosis  and  cicatricial  contraction  of  the  ulcer  base.    Then  the  sai 
of  symptoms  and  signs  present  themselves  as  in  stenosis  at  tlie 
due  to  a  gastric  ulcer.    The  clinical  picture  is  one  of  food  stagnali 
regurgitation  and  vomiting,  and  of  dilated  stomach,  easily  disct>v< 
succussion  splash,  by  retained  food  in  the  fasting  organ,  and  by  ibe 
after  inflation,  and  ultimately  by  definite  and  often  vigorous 
waves  across  the  stomach  wall.     When  such  a  complication  arii 
impossible  to  decide  whether  the  stenosis  exists  at  the  pylorus 
below  it,  and  whether  the  case  was  primarily  one  of  duodenal  or  of  _ 
ulcer.    The  only  clue  to  aid  in  a  decision  will  be  the  early  history  of' 
case,  before  stenosis  developed. 

Hour-glass  Contraction. — This  consists  of  a  contraction  of  tbt 
stomach,  anywhere  between  the  cardia  and  pylorus,  dividing  tht 
stomach  into  two  or  more  portions.  As  a  rule,  but  two  sacs  arc  pres- 
ent, but  there  may  be  three  or  four.  The  greatest  thickening  U 
generally  at  the  cardiac  side  (which  is  usually  globular),  with  a  thin- 
ning out  toward  the  pylorus  in  a  sort  of  funnel-shaped  canal. 

The  direct  and  most  common  cause  for  this  condition  is  an  old 
ulcer  cau^iinjf  cicatricial  contraction  and  diminishing  the  lumen  of  the 
organ.  ENlL-rnal  adlie-ic.m;.  are  generally  also  present,  and  these  alone 
may  be  the  l.n-lor  in  liitidiiig  down  the  stomach.  Among  forty-eighi 
cases  reported  by  Robson  and  Moynihan,  forty-one  were  due  to  ulcer. 
Such  conditions  arc  also  jiroduccd  by  carcinoma  of  the  diffuse  and  con- 


Hour-glass  conlraction  of  the  stomach.  The  constriction  from  the 
fiindic  side  just  permitted  the  passafte  of  the  index  and  middle  fingers; 
from  the  outer  side,  only  the  index  linger.  The  specimen  is  stuffed  with 
curled  hair  to  give  it  shape.  A,  Cardia.  B,  Fundus.  C,  Spleen.  D, 
Constriction.    E,  Pylorus.     F,  Duodenum. 


< 
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nective-tissue  type,  and  a  few  rare  cases  have  been  reported  of  this 
condition  as  a  congenital  deformity.  It  is  possible  also  that  certain 
forms  of  hyperplastic  chronic  gastritis  may,  without  prior  ulceration, 
cause  the  condition. 

The  subjective  symptoms  are  usually  variable  and  indefinite,  there 
being  no  symptom  or  symptom-complex  that  suggests  the  condition 
in  any  instance.  Among  those  that  are  apt  to  be  present  are  pain  after 
meals,  vomiting  of  the  stomach  contents  and  perhaps  also  of  blood,  the 
necessity  of  eating  only  small  amounts  of  food,  and  the  onset  of  acute  dis- 
tress when  the  capacity  limit  of  the  cardiac  sac  has  been  reached. 
The  history  of  stomach  disorder  generally  spreads  over  a  long  space 
of  time,  may  be  suggestive  of  pyloric  stenosis,  and  may  or  may  not 
have  been  begun  with  a  definite  history  of  ulcer  (in  my  experience  the 
history  of  prior  ulcer  is  uncommon).  On  examination  of  the  patient 
a  degree  of  anemia,  subnutrition,  or  emaciation  is  commonly  ob- 
served. Remembering  that  the  narrowing  is  usually  near  the  pylorus 
and  that  the  capacity  of  the  cardiac  end  is  more  or  less  sharply  defined 
according  to  the  degree  of  contracture,  it  is  easy  to  understand  that 
this  end  assumes  a  globular  shape.  The  constant  distentions  with 
food  and  gas  cause  a  bulging  of  this  sac,  which  often  results  in  ren- 
dering more  prominent  the  left  costal  arch.  In  one  of  the  cases  under 
my  observation  this  bulging  was  most  prominent  after  the  ingestion 
of  foods,  and  a  distinct  peristaltic  wave  was  visible  running  from  the 
costal  arch  to  about  half-way  between  the  edge  of  the  left  rectus  and 
the  midline.  A  notch  may  be  felt  between  the  two  portions  of  the 
organ,  and  a  bubbling  and  sizzling  may  be  heard  at  that  region  as 
the  food  passes  from  the  cardiac  portion  into  the  pylorus.  Patients 
sometimes  describe  sensations  that  correspond  with  this. 

Examination  by  means  of  the  stomach-tube  often  gives  valuable 
suggestions.  A  return  of  stomach  contents  may  occur,  and  after  it  is 
supposed  that  the  organ  is  empty  a  regurgitation  from  the  pyloric  end 
takes  place  through  the  stenosis  with  the  advent  of  an  added  supply  of 
chyme.  The  first  specimen  is  usually  like  an  ordinary  test-meal,  acid  in 
reaction  with  possibly  some  remnants  from  former  meals,  while  the 
second  is  liable  to  be  foul  and  evil-smelling  and  of  low  acidity.  Moynihan 
has  compiled  the  following  set  of  symptoms:  First,  in  lavage  of  the 
stomach,  all  of  the  fluid  fails  to  return,  some,  which  is  in  the  secondary 
pouch,  being  apparently  lost  (Woelfer's  first  sign)  ;  second,  after  lavage 
has  apparently  thoroughly  cleansed  the  stomach,  more  chyme  appears, 
probably  foul-smelling,  the  washings  being  again  dirty  (Woelfer's  second 
sign),  or  the  same  may  be  found  on  withdrawing  the  tube  after  washing 
the  stomach  clean  and  then  passing  it  again ;  third,  the  sign  of  paradoxical 
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dilatation  (Jaworski),  which  consists  in  the  succussion  splash  on  palpita- 
tion after  apparent  removal  of  all  of  the  contents,  and  due  to  fluid  being 
isolated  in  the  pyloric  end  and  thus  impossible  to  obtain ;  fourth,  after 
percussing  out  the  stomach  and  thereafter  distending  it,  a  change  in  th« 
position  of  the  distention  tumor.  While  the  first  two  of  these  may  give 
reliable  results  in  the  diagnosis  of  a  case,  it  must  not  be  forgotten  that  no 
contraction  may  exist  and  still  these  be  obtained.  Not  infrequently  tiie 
presence  of  a  stomach-tube  within  the  stomach  and  the  process  of 
lavage  may  contract  the  organ  so  that  at  the  end  of  lavage  a  dirt? 
liquid  will  follow  the  clear  one.  Also,  on  a  few  occasions,  I  have  cleansed 
the  stomach  and  at  the  end  met  with  chyme  that  had  regurgitated  into 
the  stomach  from  the  duodenum.  Usually,  however,  during  the  process 
of  lavage  the  flow  is  the  other  way  and  some  of  the  washings  are  lost 
in  the  intestine. 

The  one  method  of  examination  par  excellence  for  diagnosing  these 
conditions  is  resorting  to  the  X-rays.     In  suspicious  cases  the  momii^ 
stomach  should  always  be  washed  before  the  drinking  of  the  bismnth 
mixture.     After  this  about  twenty  minutes  should   be   allowed  before 
the  exposure  is   made   so  as  to  allow   the   bismuth    to   pass  into  the 
pyloric  pouch.     The  plate  should  be  made  with  the   patient  standing, 
or  prone  with  the  abdomen  down.     The  gastroscope  may  serve  of 
value  in  some  of  these  cases,  although  a  good  radiographic  examinatioo 
is  usually  sufficient  for  diagnosis. 

Persistent  Excess  of  Secretion. — It  has  already  been  mentioned  thit 
a  number  of  cases  that  clinically  appear  to  be  those  of  gastrosuccor- 
rhea  are  instances  of  ulcer  more  or  less  healed.  Whether  in  these 
conditions  the  secretion  is  increased  as  an  effect  of  the  ulcer  on  the  oipn. 
or  had  existed  before  the  development  of  the  ulcer  and  had  persisted 
is  always  difficult  to  decide.  As  cases  of  ulcer  exist  with  a  normal  <ff 
subsecretion  and  as  gastrosuccorrhea  often  exists  without  ulcer,  it  is 
reasonable  to  infer  that  ulcer  is  not  such  a  potent  factor  in  raising  die 
status  of  secretion  as  was  formerly  supposed.  That  the  combination  of 
the  two  commonly  exists  and  that  there  is  a  connection  between  hyper- 
acidity causing  ulcer  there  is  no  doubt,  but  I  believe  that  ulcer  causing 
hypersecretion  does  not  occur  unless  stagnation  from  the  ulcer  exists. 
In  other  words.  1  believe  that  resulting  pylorospasm,  contraction  of 
cicatrice'-,  and  the  binding  down  of  adhesions  cause  an  interference  with 
the  proper  emptying  o\  the  organ,  which  results  in  condensation  of  the 
acid  content.  Xaturally,  when  a  history  of  past  ulcer  is  obtained  in 
the  f)re>ence  of  a  gastrosuccorrhea  the  above  conditions  should  \naat' 
diately  be  thou^lit  «»f,  and  these  are  cases  often  met  with  in  practice.   In 
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my  experience,  a  history  of  ulcer  is  rarely  obtained,  so  that  a  diagnosis 
of  gastrosuccorrhea  is  the  only  one  that  could  be  made.  This  is  par- 
ticularly true  in  cases  seen  early.  It  remains  then  to  be  demonstrated 
as  these  cases  work  out  under  treatment  whether  or  not  a  post-ulcer 
condition  is  present  in  any  individual  case.  Those  that  clear  up  after  a 
time  and  remain  well  for  months  on  a  simple  regime  evidently  are  dietetic 
in  nature.  On  the  other  hand,  if  they  do  not  clear  up  and  gastrosuccorrhea 
persists,  the  possibility  of  ulcer  should  be  thought  of.  The  closest  obser- 
vation is  then  necessary  to  arrive  at  a  diagnosis,  and  all  evidence  pointing 
to  the  diagnosis  of  ulcer  should  be  taken  into  consideration  in  subsequent 
examinations  for  the  purpose  of  confirming  or  eliminating  ulcer.  The 
extraction  of  mixed  meals  at  varying  hours  after  ingestion  and  the 
observance  of  the  gas  results  from  simple  meals  may  give  most  important 
clues.  These,  together  with  those  mentioned  under  Ulcer  and  the  X-ray 
examinations,  have  served  well  in  diagnosing  many  of  such  cases,  although 
a  number  remain  obscure.  In  these,  resort  must  be  had  to  surgery,  both 
for  diagnosis  and  for  relief,  and  possibly  the  performing  of  a  gastro- 
enterostomy (which  is  the  most  efficient  way  to  relieve  the  subjective 
symptoms  of  persistent  secretion  following  ulcer).  The  therapeutic  use 
of  the  X-ray  may  be  employed  before  resorting  to  operation. 

Persistent  Irritable  Stomach. — In  practice  these  are  also  of  two 
kinds:  first,  the  persistent  gastralgia  that  follows  ulcer,  and,  second,  a 
persistent  gastralgia  for  which  no  cause  can  be  assigned  and  which 
does  not  respond  to  proper  measures  of  treatment.  Essentially,  gas- 
tralgia is  a  condition  with  a  cause,  is  easily  and  successfully  treated, 
and  does  not  persist  for  great  lengths  of  time.  When  such  symptoms  as 
pain,  more  or  less  vomiting  and  hyperesthesia  persist  after  an  ulcer,  the 
diagnosis  is  easy.  But  when  these  symptoms  develop  and  persist  and 
states  of  excess  of  secretions  or  the  corporal  neurological  condition  can 
be  ruled  out,  the  differential  diagnosis  is  always  difficult.  The  thera- 
peutic use  of  the  X-rays  will  no  doubt  serve  to  detect  a  few  of  them, 
because  true  ulcer  cases  usually  improve  on  this  treatment. 

Erosions  of  Vessels. — Following  the  repair  of  an  ulcer,  a  corrosion 
of  the  margins  or  autodigestion  of  the  central  portions  of  the  cicatrix 
may  occur  with  bleeding.  The  above  title  refers  particularly  to  these, 
and. does  not  deal  with  latent  or  chronic  ulcer  or  malignant  degenera- 
tions in  which  more  or  less  hemorrhage  usually  occurs.  Thus  it  is, 
that  the  conditions  referred  to  are  those  that  follow  an  acute  ulcer, 
either  within  a  short  time  or  at  a  late  interval.  Usually  when  an  acute 
ulcer  is  healed,  latent  hemorrhage  is  not  observed.  But  there  are  not 
a  few  instances  in  which,  because  of  incomplete  repair  in  the  first 
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instance  or  the  development  of  the  conditions  mentioned  above  after 
it,  that  hemorrhage  may  be  met  with.'  For  this  reason,  it  is  advisable 
to  make  gastric  and  fecal  analyses  in  all  cases  of  acute  ulcers  dunn? 
the  first  year  after  apparent  recovery  so  as  to  note  if  this  adventitious 
condition  is  present.  I  personally  believe  that  a  persistent  high  stoni- 
ach  secretion  is  the  main  factor  in  the  production  of  intercurrent 
bleeding,  because  it  has  been  my  observation  at  autopsy  that  a  hemor- 
rhagic or  new  ulcered  area  at  the  margin  of  an  old  scar  is  not  uncont- 
mon.  Possibly  added  to  this  in  its  production  is  the  stiffness  an! 
inelasticity  of  an  old  cicatrix,  which,  with  the  soft  glandularis  border- 
ing it,  and  the  motility  of  the  organ  keeping  up  more  or  less  of  a 
bending  motion  at  that  point,  a  dissolution  of  tissue  takes  place. 

Manifestly,  the  symptom  of  importance  is  hemorrhage,  which  in 
extent  may  be  anything  from  a.  copious  hemorrhage  when  a  large  \esscl 
is  opened  to  the  subtle  form  which  is  small  in  amount  but  lasting  longer. 
These  patients  may  give  no  direct  symptoms  at  all  or  may  have  more 
or  less  gastric  distress.  However,  when  the  hemorrhage  has  been  con- 
tinuous, the  symptoms  of  anemia,  with  loss  of  -weight  develop  and  ma} 
not  respond  to  or  remain  permanent  after  treatment  directed  to  the 
general  health.  The  conditions  are  important  for  the  reason  that  upon 
such  scars  carcinomatous  degeneration  is  liable  to  occur.  In  a  general 
way,  it  may  be  said  that  ulcers  which  cause  profuse  hemorrhage  are  often 
the  ones  that  are  most  readily  cured  by  medical  means. 

Chronic  Ulcer. — While  from  a  clinical  standpoint  it  serves  to  n: 
great  purpose  to  separate  the  acute  from  the  chronic  forms  of  ulcer,  still 
a  distinction  between  the  two  forms  exists.  Up  to  the  present  time  al! 
conditions  following  acute  ulcer  have  been  classed  as  chronic  ulcers. 
This,  in  my  opinion,  is  confusing  because  there  is  a  type  of  ulcer  which 
possesses  anatomical  features  distinct  from  the  acute  ulcer,  and  differ? 
from  it  in  its  clinical  course  in  the  way  that  at  best  it  shows  but  little 
disposition  to  healing.  Such  ulcers  are  usually  irregular  in  shape, 
presenting  a  shelved  or  terraced  formation,  and  in  the  beginning  are 
soft,  but  which  in  the  course  of  time  usually  display  more  or  less  con- 
nective-tissue deposit.  This  is  particularly  the  type  of  ulcer  which  i? 
liable  to  undergo  carcinomatous  degeneration  with  the  production  o-' 
the  clinical  entity  designated  as  ulcus  carcinomatosum. 

As  a  rule,  there  are  no  distinctive  clinical  features  to  this  type  of 
ulcer  excepting  that  the  symptoms  of  ulcer  persist  over  a  long  course 
of  time.  In  the  beginninj^  it  is  usually  possible  to  conclude  whether 
the  ulcer  symptoms  present  are  due  to  the  acute  punched-out  ulcer  or 
the  chronic  form.  In  the  presence  of  pains,  nausea,  vomiting,  gastric 
distress,   hematemesis,   anemia,   emaciation,   etc.,   persisting   in   the  face 
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1  treatment  the  occurrence  of  the  latter  type  of  lesion  should  be 
;ht  of.  These  cases  are  usually  met  with  in  those  well  on  in 
le  life,  and,  in  my  experience  more  frequently  in  men  than  in 
en,  and  in  those  who  present  the  evidences  of  general  arterial 
^e  of  senility — namely  arterial  sclerosis.  Such  ulcers  also  com- 
y  present  the  complications  of  perforation,  hemorrhage,  perigas- 
with  adhesions  or  abscess,  stenosis  of  an  orifice  and  other 
mities  of  the  organ. 


Fig.  99. — Photomicrograph  of  a  chronic  ulcer  of  the  stomach.  A,  A, 
leer  pit  filled  with  detritus  and  cells,  B,  Granulative  tissue.  C,  Remains 
a  few  gastric  tubules  which  beyond  the  granulative  tissue  were  found 
lite  normal.    D,  D,  D,  Thickened  and  infiltrated  subniucosa.     X  84. 

■lany  surgeons  include  as  chronic  or  latent  ulcer.s  tlie  cases  of  post- 
conditions mentioned.  This  is  not  correct,  altliough  there  is  a 
)f  ulcer  in  the  middle-aged  which,  in  addition  to  the  chronic  form 
>ned,  is  practically  chronic  in  type.  This  is  most  logically  an 
uf  some  size  which  had  existed  for  a  great  length  of  time  in  the 
stage  without  giving  an  intensity  of  symptoms  suggesting  its 
>ce,  which  may  be  in  the  stomach  or  duodenum.  In  the  course  of 
an  immense  degree  of  connective-tissue  deposit  taltes  place  under  it 
ticularly  in  the  gastric  ulcer — and  the  idcer  cavity  is  closed  by  this 
ning,  although  more  or  less  crater-hke  depression  persists.     They 
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may  then  not  manifest  their  presence  by  any  classical  symptoms,  excep- 
ing  a  history  of  chronic  distress  and  X-ray  findings.  It  is  due  mostlj  to 
this  type  of  ulcer  that  interest  has  awakened  in  the  surgery  of  uker. 
for  few  of  the  cases  have  been  diagnosed  by  internists  and  are  rcadihr 
diagnosed  and  best  treated  by  surgery. 

Carcinomatous  Degeneration. — The  possibility  of  this  conditioo 
was  first  suggested  by  Cruveilhier  in  1835,  noted  by  Rokitanskv  is 
1839,  and  the  first  series  of  cases  were  analyzed  by  Dittrich  in  1848. 
The  latter  author  observed  that  in  166  cases  of  cancer  of  the  stomach, 
the  cicatrices  of  ulcer  were  present  in  8,  and  in  2  the  malignant  disease 
began  from  the  very  edge  of  the  ulcer.  Since  that  time  a  number  of 
observers  have  advanced  statistics  proving  the  connection  between  the 
two,  but  it  remained  for  Graham,  working  at  Mayo's  clinic,  to  show 
that  the  prior  figures  were  much  too  low,  and  that  ulcer  was  probablj 
a  strong  factor  in  the  production  of  cancer  in  61  per  cent,  of  cases  of 
malignant  disease. 

It  is  essential  to  recall  that  the  pylorus  and  lesser  curvature  arc 
the  commonest  sites  of  both  ulcer  and  malignant  disease,  and  that 
scars  in  these  locations  are  subjected  to  more  or  less  constant  or  inter- 
mittent irritation.  While  arguments  have  been  brought  to  bear 
against  trauma  or  other  forms  of  local  irritation  not  being  an  exdting 
cause  for  the  development  of  malignant  disease,  it  is  difficult  for  one 
in  practice  to  feel  otherwise  than  tnat  these  are  most  important  factors 
in  cancer  of  all  organs.  Upon  erosions  and  small-sized  ulcers  at  the 
edge  of  the  cicatrix,  or  as  a  result  of  the  gastric  juice  digesting  awaj 
central  portions  of  the  contracting  scar  and  the  development  of  irrita- 
tion upon  the  neoplasmic  cellular  elements  in  the  cicatrix,  a  carcinoma- 
tous degeneration  may  begin  in  susceptible  persons  which  soon  spreads 
beyond  the  confines  of  the  ulcer  area.  In  the  beginning,  such  ulcers 
usually  possess  but  little  in  their  appearance  to  suggest  the  presence  of 
malignancy,  and  the  aid  of  the  microscope  is  necessary  to  determine  this. 
Such  ulcers  may  resemble  the  chronic  type,  although  occasionally  the  edges 
are  ruunded  and  the  entire  ulcer  much  stiff er  and  harder  on  palpation,  h 
such  instances  perigastric  adhesions  with  any  of  the  surrounding 
organs  or  enlarged  lymph  nodes  nearby  may  be  found. 

The  early  diagnosis  of  these  cases  is  exceedingly  difficult  and  may 
be  quite  ini])ossible.  In  my  ex])erience  the  cases  are  clinically  met  within 
one  of  these  ways:  first,  the  case  that  gives  a  history  of  at  some  time 
having  had  an  ulcer,  and  in  which  tlie  diagnosis  of  any  of  the  afoi^ 
mentioned  post-ulcer  conditions  comes  up;  second,  the  case  which  clini- 
cally represents  a  chronic  ulcer  that  has  continued  over  a  s{>ace  of  tin)e 
and  slowly  and  progressively  are  devel(>i)ed  the  symptoms  of  emaciation. 


GASTRIC  AND  DUODENAL  ULCER,  573 

anemia,  more  persistent  vomiting,  and  the  appearance  and  increase  in 
quantity  of  lactic  acid  with  possibly  a  few  Boas-Oppler  bacilli  also 
present,  and,  last,  the  late  cancer  cases  in  which  the  diagnosis  of 
malignant  disease  is  simple.  Considering  the  difference  in  the  gastric 
analyses  between  cases  of  distinct  acute  ulcer  and  cancer,  it  is  plain 
that  when  the  malignant  process  has  just  begun  or  is  rather  sharply 
confined  to  the  ulcer  area,  the  diagnosis  is  difficult.  It  is  important, 
however,  to  remember  that  as  the  malignant  process  advances  such 
stomachs  are  liable  to  decline  in  acid-enzymotic  secretion  with  the 
occurrence  of  lactic  acid  and  the  organisms  and  more  steady  bleeding. 
These  cases  may  for  a  time  continue  at  a  steady  weight  (particularly 
when  on  the  fluid  albuminous  foods)  even  though  cachexia  gradually 
develops. 

But  there  always  comes  a  time  when  a  loss  of  weight  begins  which 
is  beyond  what  one  might  account  for  in  ulcer,  and  when  once  started 
it  is  usually  progressive.  More  or  less  pain  is  generally  present  from 
the  beginning,  but  this  is  peculiar  in  that  it  is  not  so  liable  to  be  as 
definitely  associated  with  the  ingestion  of  foods  as  in  ulcer,  and  is  more 
constant  in  a  low  degree  than  it  is  in  cancer.  I  have  observed  in  several 
instances,  and  I  feel  that  it  is  a  practical  point,  that  a  patient  with  ulcer 
that  persists  with  all  of  the  ulcer  symptoms,  and  then  states  that  he  has 
fewer  of  the  sharp  pains  than  previously,  is  likely  to  have  malignant 
degeneration.  Such  cases  also  may  at  first  have  a  sharply  localized 
area  of  tenderness  (ulcer),  which  subsequently  becomes  less  acute,  but 
more  diffuse.  The  onset  of  gastrectasia  should  also  be  closely  watched, 
and,  most  important  of  all,  the  general  condition  of  the  patient.  In  these 
ways  some  of  the  cases  can  be  diagnosed,  but,  as  surgery  is  indicated  in 
all  of  the  benign  post-acute  ulcer  sequels,  in  chronic  ulcer,  and  in  malig- 
nant degeneration,  resort  to  operation  is,  after  all,  the  best  and  safest 
means  to  arrive  at  diagnosis.  In  the  predicament  of  indecision  that  usually 
assails  one  in  these  conditions,  and  the  great  dangers  of  temporizing  until 
too  late,  it  is  indeed  a  blessing  that  exploratory  incision  under  the  modern 
methods  is  such  a  safe,  simple,  and  valuable  diagnostic  procedure.  The 
matter  should  be  placed  squarely  before  the  patient,  but,  of  course,  not 
before  all  medical  methods  of  diagnosis  have  been  exhausted.  The 
responsibility  of  the  rejection  or  adoption  of  exploratory  incision  is  then 
upon  the  patient,  and  we  have  done  our  duty.  Intelligent  persons  usually 
respond  to  the  advice ;  the  ignorant  and  those  who  lack  in  courage  usually 
require  more  suffering  and  explanation  to  bring  this  about.  It  is  in 
influencing  the  latter  that  most  of  the  discouragements  are  met  with,  and 
the  more  direct  and  pointed  the  advice  and  the  less  the  arguments,  the 
more  willing  ones  there  will  be  to  pursue  the  proper  course. 


574  ORGANIC  DISEASES  OF  THE  STOMACH. 

Tetany  Due  to  Ulcer. — Tetany  is  commonly  associated  with  dd 
ulcers  in  which  dilatation  has  occurred.  This  is  seen  in  all  grades 
from  slight  irritability  of  certain  peripheral  nerves  with  paresthesias— 
usually  those  of  the  face  or  of  the  extremities — to  marked  and  steady 
seizures  accompanied  with  coma  and  death.  It  usually  occurs  in 
pyloric  stenosis  of  the  benign  type,  but  may  be  present  in  malignant 
disease.  As  to  whether  it  is  due  to  deficiency  of  ^vater  in  the  organ- 
ism, to  a  reflex  irritation  of  the  nerve  center  from  the  irritated  nen'cs 
of  the  gastric  mucosa,  or  as  a  consequence  of  an  intoxication  of  the 
organism  by  abnormal  products  of  metabolism  in  the  diseased  gastro- 
intestinal canal  is  still  a  mooted  question.  But  it  can  occur  as  a 
sequel  to  ulcer,  and  has  been  reported  by  Albu  to  be  the  cause  of 
death  in  31  out  of  40  cases.  The  symptoms  are  those  of  gastric  stag- 
nation and  dilatation  of  a  chronic  type. 

THE  COURSE,  DURATION  AND  PROGNOSIS  OF  GASTRIC  AND 

DUODENAL  ULCER. 

The  statistics  pertaining  to  the  cure  of  acute  ulcer  conditions  can 
only  be  formed  from  the  medical  standpoint  and  only  be  gathered  after 
at  least  one  year  has  followed  the  termination  of  treatment.  The 
figures  advanced  by  surgeons  show  altogether  too  high  a  number  of 
unsuccessful  results  of  medical  treatment  in  so  far  as  the  acute  ulcer 
and  erosions  are  concerned,  and  deal  mostly  with  the  complications 
and  sequels.  Leube's  early  statistics  claimed  50  to  75  per  cent,  of  cures 
after  four  to  six  weeks  of  medical  treatment,  and  Lenhartz's  results 
se;em  to  give  a  more  favorable  outlook.  Remembering  that  only  about 
25  per  cent,  of  ulcer  cases  present  clinical  symptoms  so  as  to  make 
diagnosis  easy,  and  that  at  autopsy  at  least  twice  as  many  scars  as 
unhealed  ulcers  are  seen,  it  must  be  evident  that  even  the  figures  of 
Lenhartz  are  much  too  low.  In  my  opinion,  acute  ulcers  (including 
erosions)  are  curable  by  medical  means  or  occur  by  no  special  means  at 
all  in  at  least  95  per  cent,  of  all  cases,  and  it  is  from  the  remaining  5  per 
cent,  that  the  surgical  statistics  are  gathered.  It  seems  to  me  that  the 
figures  of  mortality  from  all  kinds  of  ulcers  variously  given  as  betw'ccn 
10  and  20  per  cent,  pertain  only  to  the  most  serious  types  of  this  disorder 
and  still  fall  far  short  of  including  all  of  the  ulcer  cases  that  exist. 

From  the  surgical  standpoint  we  have  some  reliable  figures  on 
hand  as  lo  results  of  treatment  of  the  complications  and  late  conditions 
in  serious  cases  of  ulcer.  In  these,  of  course,  the  results  from  medical 
treatment  established  at  the  time  of  operation  were  poor,  particularly 
because  they  comprise  the  small  percentage  of  about  25  per  cent  of  the 
plainly  clinical  ulcers  that  are  not  followed  by  recovery.    The  question 
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that  surgeons  advance  to  internists.  "How  can  you  determine  whether 
an  ulcer  is  healed  and  be  sure  that  no  complications  exist  or  sequels 
may  occur?'*  is,  of  course,  well  taken,  and  quite  impossible  to  answer 
satisfactorily  so  as  to  cover  the  full  breadth  of  the  subject.  There  are 
so  many  varieties  of  these  conditions,  the  possibility  of  sequels  must 
always  be  thought  of,  and  such  a  difference  in  treatments  and  ability 
and  time  for  observation  with  different  physicians,  that  figures  which 
would  represent  cure  with  one  might  be  quite  worthless  to  another. 
We  can  only  say  that  a  case  which  ran  the  clinical  course  of  ulcer,  or, 
without  these,  was  diagnosed  by  medical  means,  in  which  a  full  return 
to  health  took  place,  and  persisted  for  one  year,  is  logically  a  cure,  but 
that  even  in  a  very  small  percentage  of  these  surger}^  may  at  some  future 
time  be  indicated. 

As  loss  of  tissue  in  the  human  body  is  replaced  by  a  cicatrix 
(excepting  in  some  instances  of  nerve  sections),  this  formation  is  the 
result  of  acute  ulcers.  The  chronic  forms  of  ulcer  do  not  show  such 
a  disposition  to  scar-tissue  repair  as  do  the  acute  ones,  and  usually 
remain  more  or  less  open  or  become  thickened.  The  adventitious  condi- 
tions resulting  are  essentially  chronic,  and  malignant  degeneration  is 
progressive  to  fatality  unless  operated  upon  in  time.  Excepting  in  over- 
whelming hemorrhage  when  a  large  vessel  is  opened,  the  intermittent 
hemorrhages  are  acute  and  liable  to  recovery,  and  the  continuous  forms 
chronic  and  usually  require  surgery.  Ulcers  which  give  distinct  clinical 
symptoms  are  (unless  early  perforation  occurs)  medical  cases,  and  when 
properly  treated  tend  to  complete  recovery  in  at  least  75  per  cent,  of  the 
cases ;  the  remainder  that  do  not  are  always  surgical. 

The  prognosis  of  acute  ulcer  depends  upon  each  individual  case. 
Only  according  to  the  depth,  extent,  location,  and  character  of  the 
lesion,  the  careful  and  continued  handling  of  the  case  in  the  first  instance 
when  the  diagnosis  was  made,  and  the  willingness  of  the  patient  to  follow 
directions  and  to  remain  under  observation  for  some  months,  can  the 
prognosis  be  established.  We  should,  excepting  possibly  in  the  suc- 
cessfully handled  mild  or  moderate  case,  never  be  too  optimistic.  In 
the  severer  ones  it  is  wiser  to  be  conservative  and  always  watchful,  for 
there  is  no  "always  or  never"  in  ulcer. 

TREATMENT  OF  GASTRIC  AND  DUODENAL  ULCER. 

Prophylactic. — This  may  be  divided  into  those  methods  that  have  to 
clo  with  preventing  the  occurrence  of  ulcer,  and  those  which  have  to  do 
with  minimizing  the  danger  of  return  or  the  development  of  the  post- 
ulcer  conditions;  both  of  these,  however,  will  be  presented  together, 
since  there  is  nothing  particular  to  either. 
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The  most  important  matter  is  the  subject  of  excess  of  secretion,  k 
these  the  treatment  should  be  as  outlined  in  Chapter  XXVIIL  Ib 
addition,  all  matters  pertaining  to  the  general  state  of  health  asi 
nervous  system  should  receive  attention.  Anemia  should  be  corread 
by  a  full  diet  and  the  use  of  the  hematinic  tonics,  and  states  of  dcbi&T 
and  subnutrition  should  be  cared  for  by  high  caloric  feedings  and  At 
employment  of  supplemental  meals  of  a  fluid  albuminous  character. 
Every  effort  should  be  made  to  decrease  the  stomach  secretion  and 
increase  the  general  state  of  health,  and  in  the  latter  the  hygienic  measaro 
often  offer  substantial  aids. 

When  the  diagnosis  of  ulcer  has  once  been  made  or  strongly  sug- 
gested, the  patient  should  be  put  to  bed,  and  the  strictest  discipline  in 
the  way  of  complete  rest,  dieting,  medicine  and  hyg^iene  insisted  upon. 
In  this  way  the  case  can  be  more  satisfactorily  controlled,  and  the 
results  of  medical  treatment  are  better.  Even  in  erosions,  at  least  three 
weeks  in  bed  should  be  insisted  upon  and  preferably  four.  Failures  in 
medical  treatment  come  from  indifference  or  incomplete  discipline, 
and  by  its  strict  observance  the  dangers  of  hemorrhage  and  perforatiofl 
are  minimized.  After  this,  the  transition  from  rest  in  bed  to  walking 
about  should  be  gradual  and  spread  over  two  weeks  longer.  In  a 
successful  case  that  is  without  symptoms,  a  return  to  the  ordinary  fare 
can  then  be  begun,  although  certain  of  the  irritating  foods  and 
foods  in  quantities  should  be  interdicted  for  a  length  of  time.  A$ 
regards  diet  there  are  certain  rules  applicable  to  all  cases.  Coarse 
vegetables  and  cereals,  highly  seasoned  foods,  made-up  dishes,  hashes, 
salted  and  preserved  meats  and  fish,  and  soups  made  of  meat  should 
be  excluded.  Preserved  fruits,  pickles,  fresh  berries  or  vegetable? 
with  seeds  and  also  nuts  are  dangerous.  As  regards  beverages,  beers, 
ales,  wines  and  liquors  of  all  sorts,  as  well  as  tea  and  coflFee  should  not 
be  drunk.  Gruels,  milk  soups  and  purees,  and  other  foods  cooked  with 
milk  are  useful.  Water,  milk,  \'ichy  and  cocoa  are  the  best  fluids. 
White  bread  may  be  eaten.  Tender  beef,  lamb,  chicken  or  fowl  and 
fresh  fish  may  be  taken  once  a  day,  but  advice  should  be  given  that 
these  must  be  roasted  or  broiled,  and,  after  being  finely  cut  on  the 
plate,  should  be  swallowed  only  after  thorough  mastication.  Eggs  in  ' 
any  form  with  but  little  salt  may  be  taken  as  often  as  desired.  The 
cereals  and  vegetables  should  be  well  cooked,  and  potatoes  and  other 
tuberous  \c.^;elal)lcs  mashed  before  eating. 

The  cvenini^  meal  should  he  of  tluid  or  semifluid  foods  or  solid 
foods  finely  comminuted,  the  (juantity  at  each  time  being  small,  and 
the  amount  of  seasonitig  as  low  as  possible,  with  the  taking  of  supple- 
mental meals  of  the  tluid  :ill)uinin"U>  f«»<>(is  in  the  niidmeal  period  and 
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before  retiring.    The  foods  taken  should  not  be  too  hot  or  too  cold. 

In   the  first  month  or  two  when  patients  are  on  a  mixed  diet  rest 

for  one  or  two  hours  after  meals  should  be  insisted  upon  and  also 

the  avoidance  of  all  business  and  irritating  topics  of  conversation.     If 

a  hyperacidity  persists  or  recurs  after  a  mixed  diet  has  been  established, 

bismuth  subcarbonate,  the  mineral  alkalies,  plain  Vichy  water,  the  oils,  or 

atropine  should  be  given.     The  bowels  should  be  moved  with  Carlsbad 

salts,  magnesia  hydrate,  or  by  enema,  never  by  the  other  purgatives — ^not 

even  cascara  sagrada — and  no  pills  or  hard  tablets  should  be  taken.    If 

patients  can  aflFord  it,  a  sojourn  in  the  country,  or  a  course  of  treatment 

at  Carlsbad,  Vichy,  or  Ems  should  be  advised.     Beginning  about  two 

months  after  the  conclusion  of  active  treatment  and  at  regular  intervals 

during  the  first  year,  gastric  analyses  should  be  made  and  the   feces 

examined  for  blood.     If  the  acidity  increases,  or  blood  appears  in  the 

stomach  contents  or  feces,  or  gastric  distress  ensues,  the  case  should  be 

more  rigidly  treated,  and  perhaps  again  put  to  bed  for  a  week  or  two. 

If  gall-stones  or  an  appendicitis  is  present,  operation  should  be  advised 

and  insisted  upon. 

Dietetic. — A  controversy  has  raged  in  recent  years  as  to  the  best 
plan  of  diet  to  employ  in  the  treatment  of  acute  ulcers  in  respect  to 
ivhether  this  should  be  one  of  scant  or  liberal  fare.  The  fact  of  it  is  that 
the  stomach  and  general  conditions  of  the  body  are  met  with  so  differently 
in  diflferent  cases  that  no  one  rule  is  applicable  to  all  cases.  One  patient 
will  do  best  on  early  and  rather  full  feeding  as  recommended  by  Lenhartz, 
and  another  case  becomes  distinctly  worse  until  complete  rest  of  gastric 
activity  has  been  carried  out  for  several  days  as  practised  by  von  Leube. 
In  so  far  as  the  stomach  is  concerned,  it  seems  that  results  depend  upon 
the  elements  of  gastric  and  pyloric  spasm,  age  of  the  ulcer,  amount  of 
bleeding  and  vomiting,  and  the  general  excitability  of  the  organ.  When 
these  symptoms'  predominate  rectal  feedings  and  only  very  small  quan- 
tities of  food  by  mouth  should  be  employed  until  the  symptoms  abate. 
If  the  case  begins  or  becomes  compatible  with  better  feeding,  the  patient 
should  be  fed  accordingly;  if  made  worse  by  feeding,  a  severe  modifica- 
tion in  the  quantity  is  advisable,  or  a  few  days'  abstinence  from  mouth 
feeding  should  be  instituted.  As  a  rule,  it  is  better  to  adopt  von  Leube's 
method  for  the  first  few  days,  and  Lenhartz's  after  this  until  the  termina- 
tion of  the  four  weeks  of  treatment.  Less  severe  cases  occur  in  which 
the  Lenhartz  method  of  feeding  should  be  started  in  the  beginning  of 
treatment,  and  also  more  severe  cases  in  which  the  Leube  principles  of 
feeding  are  necessary  for  a  considerable  time. 

There  are  several  matters  pertaining  to  the  two  dietetic  methods 
of  the  first  few  days  that  should  be  mentioned.     The  first  is,  that  if 
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resort  to  mouth  feeding  or  to  a  fuller  fare  is  long*  delayed  after  the 
use  of  the  rectal  enemas  a  distention  of  the  stomach  with  a  siuUa 
increase  in  acidity  is  liable  to  occur  and  these  may  precipitate  vomitiBj 
and  directly  or  indirectly  prevent  the  healing-  of  the  ulcer.    Thcsecooi 
is  that,   because   of   the  nature  and  quantities    of    food,   the  Lcnhanr 
feeding  is  quite  likely  to  increase  or  maintain  the  excessive  acidity  of  tk 
gastric  juice,  and  in  this  way  a  cure  of  the  ulcer  is  wrought,  but  a  hip 
status  of  acid  gastric  secretion  is  left,  which,  as  was  menticwied  kiort 
militates  against  prevention  of  a  recurrence  or  a  better  condition  of  the 
stomach  after  the  ulcer  has  healed. 

The  dietetic  treatment  inaugurated  by  von   Leube  and  von  Zions- 
sen  is  rest  in  bed.  and  nutrition  by  the  rectum    or  by  food  whidi 
burdens  the  stomach  as  little  as  possible.     The  modification  by  Ewakf 
is  described  by  him  as  follows:    *Tor  the  first  three  days  absolutely oe 
food  is  to  be  administered  by  mouth,  but  a   nutritive   enema  is  givo 
three  times  daily ;  subsequently,  besides  the  eneniata,    milk  or  milk  ■ 
flour  soup,  in  teaspoonf  ul  doses,  or  bland  pigeon*  or  chicken  broth.   Tk 
milk,   on   account   of    its    fine    fioccular   coagulation,    has    some  ptpm 
added.     If  this  diet  is  well  borne,  it  is  added  to  in  a  manner  soon  to 
be   described;   otherwise,  absolute   rectal   nutrition    is    again   instituted 
If  no  pain  follows  the  careful  administration  of   milk,  we  may  pcnni 
somewhat  larger  quantities   (up  to  a  flat  plateful,   i.e.,  about  180  cdk 
centimeters),   leguminous   flour   soup,  then  legumes;   later  pappy  food 
made  of  chestnuts,  sago,  tapioca,  Kufeke's  flour,   hygiama  and  others, 
and  later  small  quantities  of  meat.     Among  nutritive  substances  cows 
milk  takes  first  place ;  it  was  first  advised  for  this  purpose  by  Cruvcilhiff. 
It  is  suitable  because  it  contains  all  of  the  nutritive  elements  in  solutioD. 
that  is,  finely  subdivided,  is  free  from  irritating  substances,  because  the 
acid  is  neutralized,  and  because  the  coagula  which  form  from  the  action 
of  the  gastric  juice  remain  soft.    The  patient,  however,  must  drink  it  vetr 
slowly  and  lukewarm.    To  prevent  the  flocculent  coagulation  of  the  milL 
and  the  irritation  of  the  ulcerative  surfaces  due  to  this,  I  now  add  pcgnii 
(lab-ferment),  which  produces  a  very  fine  flocculent  coagulation.    Besides 
pigeon  or  veal  soups,  the  yolk  of  an  egg,  and  beaten-up  egg  albumin,  pol' 
verized  moat  or  lej^uminous  soups  may  perhaps  be  given.     We  must  limit 
ourselves  to  tliese  foods  until  the  severe  symptoms  have  disappeared,   b 
the  third  week  a  food  richer  than  this,  both  quantitatively  and  qualita- 
tively, is  permissible,  and  we  should  then  carefully  try  food  of  som^ 
what  greater  consistence,  such  as  scraped  raw  ham,  raw  or  vcr}'  soft 
boiled   eggs,  scraped  venison  or  breasts  of  fowl,   rolls  or  zwieback 
softened  in  cocoa,  but  milk  is  always  preferable,  and  we  should  always 
be  ready  to  return  to  a  simpler  diet  as  soon  as  the  symptoms,  or  even 
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pains,  appear."  It  will  be  noted  that  this  diet  has  as  its  main  feature 
stomach  rest,  and  that  no  particular,  effort  is  made  to  supply  caloric 
values  equal  to  the  maintenance  of  nutrition  or  to  encourage  the  repair 
process  of  the  ulcer.  The  diet  of  Ewald  may  be  considered  as  a 
conservative  and  rational  combination  of  well-tried  methods.  Arguing 
for  its  use  in  the  preference  to  that  advised  by  Lenhartz,  he  reports  to 
have  had  but  4.8  per  cent,  of  hemorrhage  after  the  thorough  institution 
of  treatment  by  limited  feeding;  whereas,  Lenhartz,  in  201  cases,  had 
6.4  per  cent,  of  hemorrhage. 

Starting  from  the  fact  that  hyperchlorhydria,  chlorosis  and  anemia 
frequently  develop  in  the  course  of  ulcer,  Lenhartz  has  advised  the  use 
of  quite  a  different  dietetic  treatment.  Even  in  cases  of  hemorrhage 
and  severe  symptoms  this  author  permits  his  patients  from  the  start  to 
take  concentrated  foods  rich  in  albumin.  Among  the  results  that  he 
has  reported  are  that  in  60  cases  treated  by  the  diet  (with  rest  in 
bed,  applications  of  ice,  1  or  2  grams  of  bismuth  daily,  and,  perhaps, 
iron  with  arsenic)  only  1  case  proved  fatal,  7  had  relapsing  hema- 
temesis,  and  that  the  pains  ceased  almost  immediately  after  the  ingestion 
of  food  rich  in  albumin,  and  the  patients  recovering  more  rapidly  than 
those  on  the  more  modified  diet.  Of  these  60  patients,  25  were  subse- 
quently questioned  and  18  (72  per  cent.)  were  entirely  free  from  symp- 
toms. Although  this  number  of  cases  is  much  too  small  to  draw  any 
very  useful  deductions,  they  still  represent  a  slightly  better  figure  than 
Leube  first  claimed  (50  to  75  per  cent.).  Lambert  gives  the  results  of 
treatment  according  to  the  method  of  Lenhartz  in  eight  cases,  all  of  which 
were  severe,  as — **A11  of  the  patients  were  benefited  by  the  treatment,  and, 
except  those  with  stenosis,  all  were  cured.  One  of  the  cases  recovered 
after  distinct  failure  with  the  other  treatment."  He  concludes  as  follows : 
"This  series  does  not  warrant  the  conclusion  that  the  original  claims  of 
Lenhartz  are  correct;  first,  the  cure  is  at  least  equally  as  efficient  as  the 
other  method,  and  that  it  does  not  deplete  the  patient ;  second,  the  cure 
is  more  rapid  as  well  as  more  certain ;  third,  the  vomiting  and  bleeding 
stop  more  quickly  and  relapse  is  less  frequent  than  in  the  Leube  cure; 
fourth,  the  pain  ceases  promptly  and  morphine  is  never  needed ;  fifth, 
the  food  supply  is  sufficient  throughout ;  sixth,  it  is  possible  to  treat  the 
anemia  earlier  with  iron  and  arsenic  than  in  the  Leube  cure;  and 
seventh,  it  is  possible  for  the  patients  to  return  to  a  full  diet  and  to 
their  usual  occupation  earlier  than  in  the  older  cure."  In  my  experience, 
in  a  general  way,  the  Lenhartz  diet  is  the  best  to  employ — simply  because 
the  average  case  is  not  severe  enough  to  call  for  stomach  rest  from  foods. 

The  routine  of  the  Lenhartz  plan  of  feeding  is  as  follows :  Food  is 
administered  in  small  quantities  at  one-hour  intervals.     Slow  mastica- 
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tion  and  slow  eating  are  insisted  upon,  and  these  are  accomplished  by 
feeding  the  patient  with  teaspoonful  amounts,  and  by  not  allowing  him 
to  feed  himself  during  the  first  two  weeks  of  the  cure.  Three  or  four 
weeks'  rest  in  bed  is  insisted  upon  in  each  case.  An  icebag  is  applied 
to  the  epigastrium  to  relieve  the  pain,  and  bismuth  subnitrate  is  admin- 
istered internally  for  hemorrhage.  The  preparation  of  food  used  during 
the  first  weeks  is  as  follows:  The  raw  eggs  are  beaten  up  whole  and 
iced.  Both  the  milk  and  the  eggs  are  placed  in  covered  glass  tumblers 
surrounded  with  cracked  ice  and  kept  at  the  bedside.  The  feeding  spoon 
is  also  kept  iced.  The  eggs  and  milk  are  administered  in  alternate  feed- 
ings. Granulated  sugar  is  added  to  the  eggs  on  the  third  day.  The  raw, 
scraped  beef,  boiled  rice,  and  zwieback  are  prepared  in  the  usual  manner. 
The  routine  of  administration  is  the  following: — 


Day.  • 

Eggs. 

Milk.                 1 

Sugar. 

Scraped  Beef. 

^• 

2  drams  each  dose. 
Total.  2  eggs. 

4  drams  each  dose. 
Total,  6  oz.                 1 

2. 

3  drams  per  dose. 
Total,   3  eggs. 

6  drams  per  dose.         ' 
Total,  10  oz. 

8. 

^  oz.  per  dose. 

1  oz.  per  dose. 

20  grams  added 

Total.  4  eggs. 

Total,   13  oz. 

to  eggs. 

4. 

5  drams   per   dose. 
Total.  5  eggs. 

1%  oz.  per  dose. 
Total,  1  pint. 

Same. 

6. 

6  drams  per  dose. 
Total,   6  eggs. 

14  drams  per  dose. 
Total,  19  oz. 

30  grams. 

6. 

7  drams  per  dose. 

2  oz.  per  dose.               i 

40  grams. 

96     rrams     in     8 

Total,  7  eggs. 

Total,  22  oz. 

doses. 

7. 

4  drams  per  dose. 

2  oz.   per  dose. 

40  grams. 

70  fframs  with 
boiled   rice;   100 

Total,  4  eggs. 

Total,  25  oz. 

Also  1  soft-boiled  egg 

fframs  in  3  doses. 

every  4  hours. 

Total.  4  eggs. 

• 

8. 

Same  as  above. 

i  2V^  oz.  per  dose. 
Total,  28  oz. 

Sam«. 

Same. 

9. 

Same  as  above. 

1 

3  oz.  per  dose. 
Total,  1  quart. 

Same.     * 

Beef,  same;  rice. 
200  irrams ;  zwie- 
back, 40  grams  in 
2  portions. 

10. 

Same  as  above. 

Same. 

Same. 

Same. 

Add  chopped  cooked  chicken.  r)Ograin.'i;  or  ham.  .50  grams,  ami  butter,  20  grams. 

11-14.  Interval  of  feeding  made  two  hours.     Milk  given  in  6-oz.  doses,  with  %  oz.  of  raw  egg. 
Butter  increased  to  40  grams,  and  chicken  or  ham  as  above. 


At  a  recent  German  congress  of  internal  medicine,  Lenhartz 
reported  his  results  in  295  cases  of  gastric  ulcer  treated  according  to 
his  principle  of  a  more  nourishing  diet  than  that  allowed  by  von 
Leube  which  has  been  a  standard  for  so  long.  In  262  cases  there  had 
been  a  hemorrhage  before  the  treatment  was  commenced,  and  in  33 
the  stool  contained  blood,  but  his  total  mortality  was  2.3  per  cent.,  and 
only  18  cases  had  hemorrhage  after  treatment  was  commenced.  Mak- 
ing comparisons  with  Lenhartz's  results,  von  Leube  replies  to  Len- 
hartz maintaining  that  his  thirty  years  of  experience  and  especially  the 
627  cases  of  gastric  ulcer  in  which  he  has  applied  his  "rest  cure" 
during  the  last  eleven  years  have  fully  confirmed  the  advantages 
of  his  technique,  while  he  sees  possibilities  of  danger  in  following  Len- 
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hartz's  directions.  He  reported  that  fully  90  per  cent,  of  his  patients 
were  cured;  8.5  per  cent,  improved,  and  only  1  per  cent,  failed  to 
benefit,  while  the  mortality  from  hemorrhage  was  0.3  per  cent.  He 
is  convinced  that  the  only  way  to  induce  the  formation  of  the  life- 
saving  thrombus  and  thus  check  the  tendency  to  hemorrhage  is  to 
keep  the  stomach  absolutely  at  rest ;  the  patient  is  kept  in  bed  with  a 
single  dose  of  30  drops  of  a  1  per  thousand  solution  of  adrenalin 
supplemented  by  bismuth,  an  icebag  over  the  stomach,  an  injection  of 
morphine  to  keep  the  stomach  quiet  (never  for  its  pain-reducing  prop- 
erties) and  complete  abstinence  from  food  by  the  mouth.  Ingestion 
of  tgg  or  milk  may  bind  the  acid,  but  at  the  same  time  they  stimulate 
the  peristaltic  movements  of  the  stomach  which  it  is  the  aim  of  treat- 
ment to  avoid.  After  the  stool  has  lost  its  admixture  of  blood,  and 
other  signs  show  that  the  hemorrhage  has  been  arrested,  which  is 
usually  the  case  in  two  or  three  days,  he  cautiously  commences  a 
liquid  diet  in  the  course  of  one  or  two  days.  The  patients  may  lose 
in  weight  at  first,  but  they  make  it  up  and  more  by  the  end  of 
the  second  week.  He  restrains  from  iron  on  principle,  saying  that 
ulcer  patients  do  not  seem  to  tolerate  it  well,  and  study  of  twenty- 
five  cases  on  the  liquid  diet  for  two  weeks  did  not  show  any  special 
reduction  in  the  hemoglobin.  Laxatives  must  be  strictly  avoided. 
The  four  elements  of  his  "rest  cure"  are  the  absolute  rest  in  bed ;  one 
glass  of  tepid  Carlsbad  water  twice  a  day,  fasting,  hot  flaxseed  poul- 
tices renewed  every  ten  or  fifteen  minutes  and  applied  continuously 
for  twelve  hours,  at  night  a  wet  linen  cloth  being  substituted.  The 
special  diet  completes  the  course  of  treatment,  and  he  emphasizes  the 
fact  that  the  combination  of  these  four  factors  is  indispensable  for  the 
best  results,  and  that  complete  abstinence  from  food  until  the  hemor- 
rhage has  been  arrested  is  the  only  safe  and  commendable  method. 

As  was  mentioned  before,  the  choice  of  the  two  methods  of  feeding 
depends  altogether  upon  the  intensity  of  the  gastric  symptoms  and 
the  general  condition  of  the  patient.  In  one,  the  Leube  method  is 
indicated;  in  another,  the  Lenhartz,  and  in  still  another,  first  the 
Leube  and  then  the  Lenhartz,  or  possibly  the  other  way.  No  definite 
rules  can  be  set  down  to  meet  all  cases  and  the  physician  must  choose 
for  himself  in  each  instance  which  is  the  best  course  to  pursue. 
Formulas  for  the  nutritive  enemata  will  be  found  in  Chapter  X. 
The  occurrence  of  occult  blood  in  the  feces  during  the  course  of  treat- 
ment and  in  the  early  days  afterward  usually  requires  transition  to  a 
more  generous  diet ;  but  sometimes  it  is  best  stopped  with  strict  feedings. 

In  addition  to  the  therapy  of  gastric  and  duodenal  ulcer  made 
recently  is  the  use  of  the  (hiodenal  method  uf  alimentation.     For  this 
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purpose  either  the  Gross,  Oeffle,  or  Einhorn  tube  may  be  employed.  The 
principle  upon  which  this  method  of  nutrition  had  been  advanced  is  that 
foods  could  be  delivered  in  the  upper  part  of  the  digestive  tract  and  not 
come  in  contact  with  the  ulcer-bearing  area.  Time  enough  has  elapsed 
for  the  enthusiasm  of  this  method  of  treatment  to  have  waned,  for  it  is 
evident  that  the  number  of  cures  by  this  method  is  not  even  as  good  as 
the  rest  in  bed  and  diets  of  Lenhartz  or  von  Leube.  More  than  that,  it 
does  not  take  into  consideration  the  difference  between  the  acute  and 
chronic  ulcers,  for  the  truth  is  that  acute  ulcers  are  even  more  amenable 
to  the  older  methods  of  treatment  than  they  are  by  the  duodenal  method 
of  feeding,  and  most  all  of  the  chronic  ulcers  should  be  considered 
surgical' w^hen  seen.  After  a  rather  consistent  use  of  the  duodenal 
method  of  feeding  I  have  abandoned  it  for  the  reason  that,  however  little 
acid  there  may  be  in  the  stomach,  it  is  not  bound  by  protein  foods  present 
in  the  organ.  A  point  here  is  between  having  an  indigestible  rubber  tube 
present  in  the  stomach  all  of  the  time,  which  is  a  mechanical  irritation, 
or  the  fluid  foods,  and  it  is  rational  that  the  latter  is  to  be  preferred. 
Further  than  that,  in  addition  to  such  acid  as  is  constantly  being  secreted 
in  an  ulcer  case,  the  delivering  of  a  quantity  of  fluid  in  the  duodenum 
by  means  of  the  duodenal  tube  reflexly  excites  a  higher  acidity  in  the 
stomach,  and,  since  there  is  no  f(X)d  there  and  free  acid  is  an  irritant,  the 
method  is  not  advisable.  In  a  case  of  mine  of  gastric  ulcer  of  seven 
months'  standing  in  which  the  duodenal  method  of  feeding  was  employed, 
the  ])ains  increased  instead  of  diminishing,  and  the  patient's  general  con- 
dition became  decidedly  worse.  The  tube  was  then  removed  and  Len- 
hartz's  diet  instituted,  after  which  a  steady  recovery  took  place.  Follow- 
ing this  case,  the  author  made  observations  in  two  adults  to  see  what 
effect  the  constant  presence  of  the  tube  had  upon  the  stomach.  After 
these  persons  had  the  duodenal  tube  in  for  four  days,  fluoroscopic  obser- 
vations were  made,  and,  comparing  these  with  tlie  fluoroscopic  observa- 
tions made  before  tlie  tube  had  been  worn,  it  was  evident  that  the  presence 
of  the  tube,  drawing  taut  as  it  does  against  the  lesser  curvature,  increased 
the  motility  of  the  stomach.  Also  test-meal  extractions  before  and  after 
showed  that  the  rtnming  acidity  was  slightly  increased,  and.  as  was 
mentioned,  also  elevated  after  a  meal  had  been  passed  through  it.  Xow, 
since  it  is  necessary  to  bind  or  neutralize  the  stomach  acidities  and  main- 
tain a  neutrality  by  keeping  the  urine  constantly  alkaline,  and  because 
motility  means  peristaltic  unrest  and  free  acid  are  against  repair  of  an 
ulcer,  I  must  discourage  the  employment  of  duodenal  alimentation  as  a 
means  of  treatment. 

Medicinal  Treatment. — The  most  generally  employed  drug  in  the 
treatment    of   gastric    ulcer    is    bismuth    subnitrate.     The    beneficial 
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results  from  the  use  of  the  insoluble  bismuth  salts  have  been  variously 
described,  but  it  is  most  probable  that*  they  are  wrought  by  their 
acting  as  a  mechanical  sedative  in  the  way  of  inhibiting  the  secretion 
and  motility  by  coating  the  mucosa  and  thus  keeping  the  gastric  con- 
tents away  from  direct  contact  with  the  glandularis  and  the  ulcered 
surface. 

According  to  Thesen,i<^  the  usefulness  of  bismuth  is  ascribed 
to  a  disinfecting  action  on  the  ulcered  surface,  and  also  to  the  possible 
fact  that  the  bismuth  albuminoses  formed  are  taken  up  by  the  lymph 
and  are  carried  into  the  lymphatics  where  they  exert  a  direct  curative 
action  on  the  lymphangitis.  However  the  benefits  are  obtained,  cases 
do  better  when  one  of  these  salts  has  been  used  and  also  when  the 
subgallate  is  used  in  hemorrhage  and  the  subcarbonate  in  high  acidity. 
By  their  use  the  pains  are  lessened,  the  vomiting  and  hemorrhage  are 
controlled,  and  in  a  few  days  the  stomach  becomes  generally  more 
tolerant. 

The  best  results  from  its  employment  are  obtained  when  the  dose 
is  large  and  taken  into  the  empty  organ.  At  least  two  and  often  prefer- 
ably more  grams  should  be  given  at  a  time,  either  in  plain  boiled  or  in 
barley  water.  Some  authors  recommend  the  taking  of  only  one  large 
dose  in  the  mornings,  but,  because  in  the  average  ulcer  case  the  organ 
is  quite  emptied  of  bismuth  in  from  four  to  six  hours,  it  is  best  to  give 
it  in  smaller  quantities,  2  to  4  grams  (30  to  60  grains)  at  about  the  above 
intervals.  There  is  one  drawback  to  its  use  that  is  occasionally  observed 
and  that  is  its  constipating  effects  on  the  bowels,  and  this  is  particularly 
true  of  the  subgallate.  This,  however,  may  be  obviated  to  some  extent  by 
combining  the  bismuth  with  magnesia  usta  (as  below),  suspending  it  in 
olive  oil,  giving  Carlsbad  salts  each  morning,  or  using  enemas. 

3  Bismuthi  subgallas,  subcarbonas,  or  subnitras, 

Magnesii  usta  aa    40.0    3x 

Fiat  pulv.  no.  x. 

Sig. :  Take  one  every  five  hours  in  barley  water. 

To  obviate  the  danger  of  nitrate  poisoning  such  as  may  occur 
when  the  subnitrate  salt  is  used  in  large  doses  over  a  continued  time, 
it  is  best  to  employ  the  subcarbonate  or  subgallate  in  the  first  instance 
or  substitute  these  for  it  in  a  few  days.  The  administration  should  be 
steadily  continued  during  the  first  two  weeks  of  treatment  and  then 
in  smaller  doses  for  as  long  as  may  be  indicated.  For  the  treatment 
of  gastric  ulcer  I  am  not  in  favor  of  the  Fleiner  or  the  Cohnheim 
method  for  the  reasons  that  the  daily  passing  of  the  stomach  tube  is 
required  in  both,  and  that  results  from  them  are  not  any  better  than 
the  Leube  or  Lenhartz  treatments.     Olive  oil,  however,  used  in  Cohn- 
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heim's  method,  may  be  a  valuable  adjunct  to  the  treatment  in  the  wot 
relieving  the  pain,  vomiting*  and  pyloric  spasm  by  holding  in  died 
the  acid  secretion  and  forming  a  protective  coating  to  the  ulcer.  Ii 
may  be  given  (drunk)  in  1  or  2  ounce  quantities  and  scrNCs  as  i 
good  vehicle  for  any  of  the  bismuth  salts.  Many  patients  object  to 
the  taking  of  olive  oil  by  mouth,  declaring  that  it  nauseates  them:  is 
these  instances  it  may  be  used  as  Cohnheim  suggests  (run  dowt 
through  the  stomach-tUbe),  but  not  iti  the  early  days  of  treatment 
when  the  dangers  of  perforation  and  hemorrhage  should  always  be 
remembered. 

At  the  end  of  the  first  week,  plain  Carlsbad  thermal  water  or  still 
Vichy  may  be  used  as  a  drink.  These  may  be  given  a  wineglassful 
at  a  time  and  preferably  at  the  room  temperature.  The  Carlsbad 
salts  may  be  used  to  relieve  the  constipation,  and  it  is  important  to 
remember  that  this  is  about  the  only  purgative  salt  that  is  tolerated 
by  these  stomachs,  Epsom,  Rochelle,  and  others  being  very  likely  to 
cause  acute  gastric  distress.  The  dose  is  a  teaspoonful  in  a  glass  of 
warm  water  drunk  slowly  early  in  the  morning. 

A  drug  of  the  greatest  value  in  the  treatment  of  acute  ulcer  is 
belladonna  or  its  alkaloid  atropine,  preferably  the  first.  It  seems 
strange  that  a  medicament  which  in  its  physiological  action  combines 
so  many  features  of  benefit  should  not  have  received  more  than  a 
passing  mention  and  consideration.  Rather  generally  in  the  therapy 
of  excessive  gastric  secretions  its  use  is  advised,  and  it  often  ser\es  to 
good  purpose  as  a  symptomatic  medicament.  But  even  in  these  the 
beneficial  results  are  never  as  marked  as  they  are  in  ulcer.  Quoting 
a  recent  article  in  which  I  drew  special  attention  to  its  use  in  the 
treatment  of  gastric  ulcer  (Bassler^i)  the  following  may  be  repeated: 
**While  the  Lenhartz  treatment  possesses  worthy  advantages  in  the 
way  of  maintaining  better  general  nutrition,  and  thereby  indirectly 
favoring  better  repair  of  the  ulcer,  there  is  one  factor  in  its  use  which 
has  not  received  enough  attention,  and  this  is  that  in  the  larger  quan- 
tities of  protein  given,  while  such  might  bind  the  excess  acid  for  the 
time  being,  it  also  encourages  a  higher  secretion  of  it  because  of  its 
chemical  nature  and  quantity  of  the  food  taken  (coaptation  juice  of 
Pawlow).  It  is  plain,  therefore,  that  while  this  treatment  is  indicated 
in  one  way,  it  is  contraindicated  in  the  other.  For  this  reason,  the 
use  of  belladonna  (or  atropine)  taken  by  mouth  is  a  measure  worthy 
of  adoption  in  the  cases  in  which  excessive  secretion  and  motility  cxi^t 
rather  than  the  one  of  increasing  the  quantities  of  protein  as  these 
gastric  functions  are  'worked  up.'  Belladonna  is  a  drug  which  combines 
the  faculties  of  controlling  secretions  and  movements  of  the  gastro- 
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enteron.  It  can  be  given  with  the  Lenhartz  treatment,  or  employed 
when  no  food  is  given  by  mouth.  When  begun,  its  administration 
should  be  steady  in  moderate-sized  doses,  and  continued  until  its 
constitutional  physiological  effects  are  obtained.  This  is  usually 
brought  about,  in  the  average  case,  by  0.5  cubic  centimeter  doses  of  the 
tincture,  given  at  three-  qr  four-hour  intervals,  in  about  two  days. 
At  the  onset  of  the  symptoms  due  to  the  drug,  its  employment  should 
be  continued  in  about  one-third  of  the  above-mentioned  quantities, 
and  maintained  all  of  the  time  that  the  patient  remains  in  bed.  The 
running  amounts  of  the  drug  then  taken  should  always  be  short  of 
again  producing  or  maintaining  the  physiological  effect  produced  in 
the  first  instance.  In  cases  of  acute  gastric  ulcer  which  present 
marked  vomiting  of  sanguineous  acid  fluid  or  intense  boring  pain  in 
the  stomach  after  feeding,  the  use  of  belladonna  is  often  most  striking 
in  its  results.  It  seems  as  though  when  the  gastric  secretion  and 
motility  are  held  in  check  by  its  use,  the  subjective  symptoms  are  at 
once  ameliorated,  and  since  apart  from  the  comparatively  slight  dis- 
agreeable features  of  dryness  of  the  fauces,  dilatation  of  the  pupils, 
etc.,  from  it,  it  is  the  medicament  par  excellence  for  these  cases,  and 
about  which,  in  this  connection,  the  following  advantages  may  be 
enumerated : — 

"1.  It  effectively  and  always  positively  controls  excessive  secretion 
and  motility,  thereby  favoring  repair  of  the  ulcer. 

"2.  It  holds  in  check  the  increased  stomach  secretion  which  the 
Lenhartz  treatment  is  liable  to  bring  about,  and  thus  holds  back 
the  amount  of  hydrochloric  acid  to  be  bound  by  the  proteids. 

"3.  It  has  a  better  effect  on  the  relief  of  the  symptoms  of  pain, 
vomiting,  hemorrhage  and  local  gastric  distress  than  any  other  medic- 
ament— bismuth,  silver  nitrate,  the  alkalies  and  morphine  all  included. 

"4.  It  does  not  interfere  with  the  binding  br  digestion  of  the 
protein  content  of  the  Lenhartz  feeding,  since  such  acid  as  may  be 
secreted  the  protein  will  care  for,  and  such  excess  of  proteins  not  so  met 
with  can  be  cared  for  in  the  small  intestine. 

"5.  It  is  easy  of  administration  to  these  patients  because  of  the  small- 
ness  of  the  dose,  almost  tasteless,  easily  borne,  does  not  interfere  with 
the  digestion,  and  can  be  taken  on  an  empty  stomach. 

"6.  And  last,  the  great  bugbear  of  distention  of  the  stomach  of 
an  atonic  nature  is  not  brought  on  by  its  use  when  only  the  smaller- 
sized  doses  are  employed  after  the  first  few  days." 

The  principal  drugs  used  for  their  astringent  action  and  in  the 
hope  of  stimulating  the  ulcered  surface  to  cicatrize  are  nitrate  of  silver 
and  pcrchloride  of  iron;   of  these,  the   first   is   the   more   generally 
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employed.     Silver  nitrate,  which  has  also   been   recommended  as  3 
antacid,  may  be  given  in  pill  form  0.015  to  0.03  (^  to  Yi  grain)  «i 
dose,   or  in   solution   with   a   small   amount    of    sodium  bicarbonlt 
(0.5  to  1.0).     Boas  used  silver  nitrate  in   solution  0.25  to  130  ate 
centimeters,  and  gives  it  in  gradually  increasing:  strength  uptoOiStt 
120  cubic  centimeters,  adding  peppermint  water  to  prevent  naus€a;cl 
these  different  strength  solutions  a  tablespoonful  is  taken  onancmj^ 
stomach  three  times  a  day.     To  prevent  the  conversion  of  this  sA 
into  a  chloride,  the  solution  must  be  given  through  a  tube,  or  the  dry  s* 
in  the  form  of  soft  pills.    Up  to  the  present  time,  I  have  not  observed  wr 
special  desirable  results  from  the  use  of   silver   nitrate.    Of  conrst 
cases  are  met  with  in  which  it  may  be  believed  that  benefits  comefrw 
its  use  during  the  acute  stage,  but  it  must    not    be   forgotten  that 
recovery  in  ulcer  is  often  most  rapid,  and   occurs   even  in  spite  a 
improper  treatment.     However,  the  silver  solution  seems  to  answer  to 
some  purpose  in  the  late  treatment,  and  I  think  that  when  employed  as 
a  sprayed  solution  it  serves  to  the  best  advantag-e. 

Leube's  method  in  full  comprises  the  following- :  The  patient  is 
placed  in  bed  for  ten  days,  during  which  time  the  epigastrium  is 
washed  with  alcohol  and  sublimate  solution,  then  boric  ointment  is 
applied  on  a  thin  cloth,  and  over  this  a  hot  flaxseed  poultice  evert 
fifteen  minutes  for  ten  hours  during  the  day  and  a  wet  compress 
during  the  night.  After  the  tenth  day,  an  abdominal  flannel  bindwis 
worn  during  the  day  and  for  three  weeks  a  simple  cold  compress  at 
night. 

During  the  convalescence,  the  patient  should  rest  completely  for 
two  hours  after  meals.  The  contraindications  for  poultices  are  men- 
struation and  recent  hemorrhage  (within  three  months),  preference 
being  given  to  an  icebag  when  recent  hemorrhage  occurs.  One  pint 
of  Carlsbad  water  is' drunk  slowly  in  the  morning  for  one  month;  an-i 
alkaline  waters  during  the  day.  Bismuth  and  sodium  bicarbonate  may 
be  used.  The  constipation  is  treated  by  enemata  of  tepid  water  or  Carlr 
bad  sahs,  or,  after  the  eleventh  day.  by  4  grams  (1  dram)  of  a  powder 
consisting  of  powdered  rhubarb,  20  parts;  sodium  sulphate,  15  pan?: 
and  sodium  bicarbonate,  7^  j  parts.  For  the  first  ten  days  the  diet  consisi? 
of  boiled  milk.  Leube's  meat  solution,  and  soft,  unsweetened  zwieback. 
Then  for  the  next  week,  rice  or  sa.i^o  soups,  boiled  with  milk  or  white  of 
egg,  and  soft-boiled  or  raw  eggs.  Later  on  tender  meats,  and  after  the 
fifth  week  careful  ordinary  dieting. 

Treatment  of  Individual  Symptoms. — For  the  pain,  if  severe,  a 
hypodermic  or  two  of  morphine  may  be  necessary  in  the  first  day  or 
two.     In  my  experience  this  rarely  is  called  for,  belladonna  internally 
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xid  possibly  also  codeine  answering  for  most  all  cases.  Einhorn 
ecommends  the  use  of  chloral  hydrate  as  a  sedative  and  antiseptic 
zombinedy  but  in  my  belief  it  is  too  irritating  to  the  stomach  mucosa 
n  these  cases  even  in  only  0.13  to  0.30  gram  (2  to  5  grain)  doses. 
Orthoform  or  anesthesine  may  be  employed  in  severe  cases.  Usually, 
loivever,  when  the  rest  and  diet  have  been  instituted,  a  wet  compress 
jver  the  abdomen  is  soothing  and  answers  to  control  the  pain.  For  the 
nirpose  a  so-called  "sweat  bandage"  may  be  employed,  which  is  easily 
Applied  in  the  following  manner :  A  large  soft  towel  is  soaked  in  cold 
iwater  and  wrung  out  so  that  it  does  not  drip.  This  is  then  folded  length- 
virise  and  wrapped  around  the  waist  of  the  patient,  over  which  rubber 
sheeting  or  oiled  silk  is  placed,  and  then  a  dry  towel  to  bind  these  in  place ; 
this  bandage  is  changed  two  or  three  times  in  twenty-four  hours.  In 
place  of  this  an  icebag  or  flaxseed  poultice  may  be  used  on  the  epigastrium. 
For  the  vomiting,  bismuth,  belladonna,  ice,  and  opium  supposi- 
tories are  recommended.  It  usually  subsides  in  a  few  days  of  routine 
treatment  and  thus  requires  no  special  attention.  When  this  is  severe, 
however,  I  have  observed  much  benefit  arise  from  the  use  of  a  mustard 
plaster  to  the  epigastrium,  which,  when  the  skin  is  well  reddened,  is 
immediately  followed  by  an  icebag. 

For  the  anemia,  albuminate  of  iron  may  be  given,  as  Ewald 
suggests,  by  adding  4  cubic  centimeters  (1  dram)  of  a  2-per-cent. 
solution  of  iron  sesquichloride  to  2  ounces  of  albumin  water.  One 
or  two  teaspoonfuls  of  liq.  ferri  albuminati,»or  liq.  ferri  peptonati 
cum  mangano  may  be  given  thrice  in  twenty-four  hours  in  a  little 
'water.  In  the  late  treatment  the  astringent  forms  of  iron  and  arsenic 
answer  to  the  best  purpose.  The  following  is  particularly  to  be 
recommended : — 

R  Acidura   arsenosi    0.03  gr.  ss 

Ferri  sulphas .^ 7.0    oij 

Potassii    carbonas    .' 3.5    3j 

Fiat  pills  no.  xxx  (soft). 

Sig. :  Take  one  pill  three  times  a  day. 

For  hyperacidity,  bismuth  subcarbonate,  belladonna,  and  the 
mineral  alkalies  and  alkaline  mineral  waters  are  employed.  Although 
it  is  generally  advisable  to  use  these  separately,  the  following  com- 
binations may  be  employed : — 

IJ  Belladonna  piilv 2.0  3ss 

Sodii    carbonas    30.0  5j 

Magnesii  oxidum   40.0  3x 

Talcum  pulv.   . . .  .^ 15.0  5ss 

Fiat  pulv.  no.  xxx. 

Sig. :  Take  one  powder  in  water  every  four  hours. 
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Or,  the  following  of  Stockton's : — 

R  Cerii  oxalas   1  part    or  100 

Bismuthi  subcarbonas 2  parts  or  3M) 

Magnesii   carbonas    4  parts  or  4QD 

Fiat  piilv.  et  sig. :  Take  half  a  teaspoon ful  every  four  hours. 

.    When  a  copious  hemorrhage  is  present  a  hypodermic  of  morphint 

which  is  the  best  internal  hemostatic  we    have,   may  be  ncccssay. 

For  the  less  severe  forms,  adrenalin  chloride  solution  1  to  1000, 10  to 

20  drops,  three  or  four  times  a  day  may  be  effective.     Bismuth  sab- 

gallate,  absolute  rest  and  quiet,  and  small  pieces  of  ice  to  suck  mj 

answer.     Ewald  uses  ice-water  lavage,  and  others   recommend  gdatifr 

water,  but,  as  death  from  hemorrhage  occurs  in  only  about  3  perccnLoi 

cases,  these  are  rarely  called  for.    When  the  pulse  is  very  small,  anomc 

murmurs  appear,  or  cerebral  anemia  occurs,  normal  saline  infusions  arc 

indicated.     If  given  subcutaneously,  a  rather   large    cannula  should  be 

used  and  the  injection  made  deep  into  the  subclavicular  region  or  under 

the  breast  in  the  female.     In  a  few  cases  direct  transfusion  of  blood  is 

necessary.    The  saline  solution  should  be  at  the  temperature  of  the  body. 

and  at  least  a  liter  introduced  at  one  time.     When  the  hemorrhage  is 

moderate  and   continuous  and  the   patient   shows    constitutional  effects 

from  the  bleeding,  the  saline  solution  (7.5  to  1000)    may  be  introduced 

in  a  steady  way  by  the  rectal  route,  using  the  Murphy  method  for  tfjc 

purpose. 

Lavage  of  the  stojnach  is  essential  if  much  fermentation  of  the 

gastric  contents  is  present.     This,  however,  is  rarely  seen  during  the 

course  of  acute  ulcer,  and  is  more  apt  to  be  met  with  late  whca 

stenosis  or  marked  atony  exists.     L-ately,  Kaufmann  has  advised  lavap 

in  acute  hemorrhage,  claiming  that  by  the  cleansing  of  the  stomach  ot 

foods,  accumulated  blood,  acid  secretions,  and  gas,  a  contraction  of  the 

empty  organ  takes  place,  acting  as  a  hemostatic  to  the  bleeding  area. 

The  advent   of   a   perigastritis   usually   requires   a  prolongation  of 

the  treatment  in  bed,  and  possibly  the  use  of  opium  suppositories,  of 

cocaine  internally  to  relieve  the  pain.     The  use  of  the  latter  is  often 

serviceable. 

R  Opii  pulvis   1.5  gr.  XXV 

Bisnnithi    siibnitras    30.0  5 j  ^ 

Creta  prrcparata 25.0  Syj 

Sodii  bicarbc>na>  30.0  5j 

Fiat  pulv.  no.  xxx. 

Sig. :  Take  one  powder  every  four  hours. 

Therapeutic  Use  of  the  X-rays. — For  the  repair  of  gastric  ulcer,  a 
cicatrix  must  be  formed  which  is  smooth  and  even  on  the  gastric  sid^ 
and  complete  in   structure.     There  is  no  doubt  that  the  commonly 
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>een  aftermath  of  symptoms  in  cases  of  acute  ulcer  coming  on  after 
3r  existent  from  the  acute  clinical  days  are  as  often  due  to  an  incom- 
Dlete  state  of  the  repair  of  the  glandularis  and  resulting  unfavorable 
conditions  persisting  in  the  stomach  as  are  these  symptoms  due 
simply  to  a  persisting  or  resulting  hyperchlorhydria,  sensory  disorder 
-of  an  irritative  type,  or  resulting  atony.  In  fact,  it  must  be  the  first 
thought  of  the  attendant  in  every  case,  which,  after  leaving  the  bed, 
continues  to  complain  of  gastric  symptoms,  that  the  ulcer  is  not  in  a 
good  state  of  repair,  rather  than  assuming  that  the  cicatrix  is  perfect 
and  that  now  only  a  neurotic  condition  exists.  A  cure  is  a  cure  in 
all  that  the  term  means,  and  not  an  assumption  based  solely  upon  the 
fact  that  at  one  time  the  patient  was  in  bed  for  weeks  and  now  he  is 
about  again. 

We  are  familiar  with  the  mysteriously  wrought  beneficial  effects 
of  the  X-rays  in  skin  affections,  particularly  its  stimulating  properties 
in  the  repair  of  cutaneous  ulcers  of  all  types  and  its  discutient  effect 
on  cicatricial  conditions,  such  as  may  be  seen  in  scars  of  healed  furun- 
culosis  of  the  neck,  cicatrices  from  injuries,  keloid,  etc.  Now,  if  such 
can  be  accomplished  in  the  skin,  have  we  not  reason  to  believe  that 
ulcers  or  cicatrices  from  them  in  the  stomach  (which  when  empty  is 
not  much  less  accessible  to  the  rays  than  the  skin)  may  likewise  be 
favorably  influenced  by  its  use?  My  interest  in  the  use  of  the  rays 
began  with  a  case  of  acute  gastric  ulcer  which  persisted  in  giving  gas- 
tric distress  after  the  acute  stage,  and  in  which  surgery  seemed  to  be 
the  logical  therapy  to  advise.  Since  then  I  have  used  the  rays  in  54 
like  cases  (55  in  all),  with  the  result  that  53  of  them  are  to-day  entirely 
well  in  so  far  as  their  gastric  symptoms  and  what  I  could  learn  from 
test-meal  and  fecal  examinations  and  clinical  physical  measures  are  con- 
cerned. In  addition  to  this,  there  were  17  late  ulcer  cases  which  showed 
no  benefits  from  medical  treatments,  and,  excepting  5  that  died  as  a  result 
of  operation,  were  finally  relieved  by  excision  or  gastro-enterostomy.  In 
addition  to  the  above,  I  have  treated  14  cases  of  chronic  ulcer  in  the  aged, 
with  relief  of  the  symptoms  in  4,  improvement  in  3,  and  no  improvement 
in  7 ;  of  the  latter,  4  were  operated  upon  by  competent  surgeons  and  all 
died. 

The  above  statistics  represent  cases  which  were  seen  by  me  for  the 
first  time  more  or  less  late  in  the  course  of  the  disease,  and  had  been 
diagnosed  and  treated  by  others  before  I  saw  them.  Judging  from  their 
histories  and  my  own  examinations,  I  believe  each  of  them  to  have 
been  cases  of  gastric  ulcer  of  the  distinct  clinical  type,  and  that  in  each 
of  them  an  ulcer  or  an  incomplete  repair  or  an  irritated  or  stiff  scar 
existed  at  the  time  I  first  saw  them. 
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While  the  therapeutic  use  of  the  rays  is  by  no  means  a  panacea  in 
the  treatment  of  such  conditions  and  is  not  offered  as  a  substitute  for 
surgery,  it  is,  in  my  belief,  a  measure  which,  along  with  dieting, 
medication,  etc.,  is  worthy  of  adoption  in  post-ulcer  conditions,  such  as 
irritable  stomach,  excessive  secretion,  recurrent  hemorrhage,  chronic 
ulcer;  first,  because  its  use  will  not  interfere  with  any  medical  treat- 
ments that  may  be  instituted  in  the  case;  second,  its  use  seems  to 
be  logical  and  harmless;  and  last,  because  of  the  success  achieved 
in  these  cases.  One  must  be  careful,  however,  since  these  patients  are 
usually  so  anxious  about  themselves,  impressionable  to  psychical  influ- 
ences, usually  neurotic  from  long-standing  pains,  age,  etc.,  that  the 
benefits  are  not  suggestive  in  nature,  and  that  the  subjective  benefit 
derived  is  not  put  down  to  a  better  state  of  stomach  conditions,  unless 
such  can  be  proven  by  test-meal  or  fecal  examinations  or  by  physical 
methods.  Anxious  as  I  am  that  the  X-rays  shall  receive  a  more  exten- 
sive trial  in  these  cases  than  is  possible  by  me,  I  would  much  prefer 
that  such  good  results  as  may  be  reported  should  be  bona  fide  ones  in 
only  plainly  evident  cases  of  these  conditions.  Only  in  this  way  and 
with  a  much  greater  number  of  such  cases  treated  than  I  have  had, 
could  its  true  value  be  learned.  Of  late  I  have  used  and  advised 
its  use  in  every  case  of  acute  gastric  ulcer  I  saw,  beginning  with  the 
time  that  the  patient  left  the  bed.  It  is  usual  to  find  that  during  the 
course  of  treatments  the  excess  of  HCl  secretion  becomes  lessened; 
whether  this  is  directly  brought  about  by  a  better  state  of  repair  in 
the  stomach,  an  atrophic  eflfect  on  the  acid  cells  in  the  gastric  tubules 
by  the  rays,  or  only  indirectly  so,  I  am  unable  to  say.  In  eleven  of  my 
cases  slight  continuous  gastric  bleeding  existed,  and  the  hemorrhage 
stopped  in  all  in  about  the  third  week  of  treatment.  The  stomach  usually 
becomes  less  irritable  to  food,  and  thus  postprandial  pain  and  distress, 
nausea,  and  vomiting  are  controlled,  and,  as  these  subside,  patients  take 
more  food,  digest  it  better,  and  improve  generally. 

The  technique  of  the  rayings  was  simple,  consisting  of  exposures 
of  the  center  of  the  upper  abdomen  every  other  day  until  the  skin 
showed  changes  from  the  rays.  The  exposures  were  then  discon- 
tinued for  a  while,  and  begun  again  in  the  course  of  two  or  three 
weeks  until  at  least  twenty-five  exposures  had  been  made.  The 
stomach  should  be  empty  at  the  time,  a  tube  of  medium  hardness 
employed,  and  the  treatments  pvcn  in  tlie  prone  jwsition.  With  a  skin 
that  will  stand  it  and  in  an  improving  case,  the  rayings  may  be  kept 
up  for  a  number  of  months,  or  until  it  is  probable  that  no  further 
benefit  from  them  can  be  derived.  It  is  unnecessary  to  include  here 
records  of  ca<es  so  treated ;  reference  to  the  literature  will  be  found  in 
footnote  1 1 . 
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Surgical  Treatment. — Depending  upon  the  number,  extent  and 
depth  of  ulcers,  location,  the  length  of  time  and  the  character  of  treat- 
ment employed,  and  the  willingness  of  patients  to  follow  the  advice 
given,  the  results  of  medical  treatment  vary.  It  is  for  these  reasons  that 
statistics  of  medical  failures  have  been  reported  as  all  the  way  from  less 
than  1  per  cent,  to  as  high  as  22  per  cent.  However,  even  under  the  best 
of  conditions,  and  in  the  best  of  hands,  failure  is  met  with,  and  particularly 
is  this  true  in  perforations,  the  sequels,  and  chronic  ulcer.  Uncomplicated 
ulcer  is  always  a  medical  condition  in  its  early  stages. 

Surgical  interference,  on  the  other  hand,  shows  a  most  gratifying 
diminution  in  mortality  and  greater  number  of  successes  each  succeed- 
ing year.  Beginning  with  modern  figures,  those  of  Hartman,  1895  to 
1899,  23  cases  with  6  deaths,  25  per  cent.,  may  be  taken  as  the  start, 
and  those  of  Moynihan,  251  gastro-enterostomies,  etc.,  for  simple 
chronic  gastric  or  duodenal  ulcers,  including  hemorrhagic  cases  and 
hour-glass  stomach,  2>.h  per  cent.,  and  Mayo  Robson's  210  gastro- 
enterostomies, etc.,  3.8  per  cent.,  may  be  taken  as  the  latest  authentic 
figures.  It  really  seems  not  too  much  to  expect  that  among  the  average 
surgeons  future  years  will  show  a  lower  rate  of  mortality  than  to-day 
exists  (w^hich  now  runs  from  5  to  20  per  cent.),  and  for  this  reason  it 
seems  logical  for  the  internist  to  refer  to  surgeons  those  cases  which  do 
not  make  favorable  progress  under  medical  treatment  carefully  carried 
out. 

In  regard  to  the  clinical  side  of  the  subject,  it  may  be  stated  that  in 
copious  hemorrhage  cases  surgery  often  fails.  The  reasons  for  this  are 
that  these  patients  are  usually  but  poorly  fitted  to  withstand  the  shock  of 
operation,  it  is  often  impossible  to  find  the  bleeding  vessel,  and  gastro- 
enterostomy generally  serves  a  poor  purpose  in  checking  the  hemorrhage. 
Von  Leube  found  uncontrollable  hemorrhage  to  be  the  cause  of  death  in 
only  1  per  cent,  of  his  cases,  and  surgery,  even  in  the  best  of  hands  and 
under  favorable  conditions,  cannot  offer  better  results  than  this.  For 
these  reasons  it  is  desirable  to  withhold  operation,  adopting  it  only  in 
those  cases  w^hich  have  a  continuation  of  recurrent  hemorrhages  after 
careful  treatment. 

Perforation,  however,  always  requires  surgical  procedure,  the  per- 
centage of  recoveries  from  medical  treatment  being  only  about  5  per 
cent.,  while  that  of  surgery  when  instituted  early  enough  being  over 
65  per  cent.  The  question  of  doing  a  gastro-enterostomy  after  the 
perforation  has  been  closed  (advised  by  many  surgeons  because  of 
the  multiplicity  of  ulcers)  depends  upon  the  site  of  the  perforations 
and  the  condition  of  the  patient.  The  nearer  to  the  pylorus  and  when 
in  the  duodenum  and  the  larger  the  rent,  the  greater  is  the  necessity 
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for  better  stomach  drainage.  In  favorable  cases,  a  gastro-enterostcmy 
should  be  performed  in  each  instance,  for  by  it  rest  of  the  stomach 
is  permitted,  dilatation  soon  disappears  or  is  obviated,  the  stomach  5ecT^ 
tions  become  more  nearly  normal,  and  the  influx  of  bile  and  pancrcatk 
juice  into  the  stomach  does  no  harm,  at  least  not  during  the  time  that  the 
perforation  is  healing.  But,  on  the  other  hand,  when,  after  the  per- 
foration is  secured  against  further  leakage  and  even  when  in  doinf 
this  the  pyloric  region  may  be  somewhat  narrowed,  if  the  general 
condition  of  the  patient  is  not  good  no  further  surgery  should  be  dont 
On  a  number  of  occasions  I  have  advised  against  further  surgery,  even 
against  stern  arguments  of  operators  who  were  fearful  of  the  narrowed 
pylorus,  and  all  of  the  cases  have  fully  recovered  without  requiring  sub- 
sequent operation  for  this  narrowing. 

When  the  diagnosis  of  perforation  of  the  upper  abdominal  area  is 
made,  the  patient  should  be  placed  with  shoulders  down  and  hips 
raised,  and  kept  in  that  position  until  the  abdomen  is  opened;  this 
prevents  the  spreading  of  the  infection  to  the  lower  abdomen.  Xo 
foods  or  stimulants  should  be  allowed  by  mouth,  and  peristaltic  rest 
should  be  secured  by  application  of  cold  to  the  upper  abdomen  and 
perhaps  the  use  of  opiates  before  operation.  If  the  shock  is  severe  an 
intravenous  injection  of  salt  solution  materially  improves  the  conditioa 
The  operation  should  be  accomplished  in  as  short  a  time  as  possible,  as 
time  is  vital.  Murphy,i2  whose  advice  on  the  post-operative  treatment 
of  perforation  cases  is  particularly  instructive,  advises  a  continuoos 
proctoclysis  of  warm  normal  salt  solution  when  the  patient  is  returned 
to  bed  after  operation.  This  author  states  that  he  has  given  30  pints  of 
normal  salt  solution  in  twenty-four  hours  to  a  patient  eleven  years  old. 
and  that  the  retention  of  fluid  in  the  colon  depends  entirely  upon  its 
method  of  administration.  The  fluid  should  be  administered  through  a 
fountain  syringe  to  which  is  attached  a  ^-inch  rubber  hose  fitted  with  a 
hard-rubber  or  glass  vaginal  douche  tip  with  multiple  openings.  This 
tube  should  be  flexed  almost  at  right  angles  3  inches  from  its  tip.  The 
tube  is  inserted  into  the  rectum  to  the  angle,  and  is  secured  in  place  by 
adhesive  straps  binding  it  to  the  thigh  or  by  perineal  straps  so  that  it 
cannot  slip  out.  The  rubber  tube  is  passed  under  the  bedding  to  the  head 
or  foot  of  the  bed,  to  which  the  fountain  is  attached.  The  rescr\w 
should  be  suspended  from  6  to  14  inches  above  the  level  of  the  buttocks, 
and  raised  or  lowered  to  just  overbalance  hydrostatically  the  intra- 
abdominal pressure — i.e.,  it  must  be  just  high  enough  to  require  from 
forty,  to  sixty  minutes  for  llj  pints  to  flow  in,  the  usual  quantity  given 
every  two  hours.  The  flow  must  be  controlled  by  gravity  alone  and  never 
by  a  forceps  or  constriction  on  the  tube,  so  that,  when  the  patient  endeavors 
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to  void  flatus  or  strain,  the  fluid  can  rapidly  flow  back  into  the  rubber  tube; 
otherwise  it  will  be  discharged  over  the  bed.  It  is  this  ease  of  flow  to  and 
from  the  bowel  that  insures  against  overdistention  and  expulsion.  The 
tube  should  not  be  removed  from  the  rectum  for  two  or  three  days. 
When  the  nurse  complains  that  the  solution  is  not  being  retained  it  is 
certain  it  is  not  being  properly  given.  Murphy  regards,  next  to  the  con- 
servative technique  of  the  operative  procedure,  proctoclysis  as  second  in 
importance  as  a  life-saver.  In  my  experience,  the  use  of  a  heating  ap- 
paratus about  or  in  the  can  holding  the  saline  solution  is  not  necessary. 
An  ordinary  irrigating  can  or  fountain  syringe  bag,  with  the  tube  to  the 
rectum  held  between  two  hot-water  bags  at  the  side  of  the  bed,  is  far 
more  practical  for  keeping  the  fluid  entering  the  rectum  at  a  normal 
temperature. 

Of  the  post-ulcer  conditions  that  require  surgery  may  first  be 
mentioned  hour-glass  contraction.  In  these  a  communication  can  be 
formed  between  the  two  sacs  by  the  performing  of  operations  desig- 
nated as  gastroplasty  and  gastrogastrostomy.  These  are  performed 
with  or  without  gastro-enterostomy  according  to  the  requirements. 
When  the  contraction  is  in  the  pyloric  r-egion  and  partial,  the  ideal 
operation  is  partial  gastrectomy,  which  removes  the  total  area  of  dis- 
ease and  unites  the  divided  healthy  ends  of  the  stomach.  Gastro- 
enterostomy alone  usually  affords  but  little  relief  to  these  cases,  for 
to  be  successful  both  sacs  should  be  connected  with  the  intestine,  and 
this  is  a  serious  operative  procedure  and  the  dangers  of  the  formation  of 
a  vicious  circle  are  doubled.  The  mortality  of  these  operations  for  this 
condition  has  been  variously  reported  from  different  sources,  but  about 
17  per  cent,  can  be  taken  as  the  mean  average  of  them  all. 

Post-ulcer  cases  that  develop  gastric  atony  are  those  secondary 
to  pyloric  stenosis,  or  the  primary  form.  When  the  first  mentioned 
is  met  with  it  is  well  first  to  temporize  for  a  time  with  a  special  diet 
consisting  of  fluids  and  semisolid  foods  and  the  solid  foods  in  finely 
comminuted  form.  The  meals  should  be  frequent,  about  three  or 
four  hours  apart,  and  the  quantity  taken  at  each  time  small.  But 
after  a  length  of  time  of  such  treatment  if  relief  is  not  afforded,  the  per- 
formance of  the  operations  of  partial  gastrectomy  and  gastro-enterostomy 
is  to  be  advised.  The  instances  of  incessant  pains  from  old  perigastric 
adhesions  may  be  temporized  with  by  medical  measures  and  the  use 
of  potassium  iodide  or  syrup  of  hydriodic  acid.  When  the  suffering 
is  not  relieved,  and  the  patient  shows  advancing  debility,  anemia, 
emaciation,  etc.,  surgery  is  indicated. 

In  post-ulcer  persistent  gastrosuccorrhea  and  hyperesthesia  or 
gastralgia,  operation  should  be  withheld  until  a  thorough  course  of 
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medical  treatment  and  the  use  of  the  X-rays  have  been  tried.  These 
cases,  with  instances  of  recurrent  bleeding,  often  clear  up  sufficiently 
for  comfort,  and  in  accomplishing  this  a  return  to  the  rest  treatment 
for  two  weeks  or  so  is  sometimes  desirable.  If,  however,  in  the  iace 
of  strict  regime  and  thorough  treatment,  any  one  of  these  conditions 
runs  a  chronic  course,  operation  is  in  order.  Here  partial  gastrectomy 
is  the  first  choice  of  operation,  and  gastroenterostomy  the  second. 

True  chronic  ulcer  is  generally  a  surgical  condition.  However, 
the  use  of  special  dieting,  bismuth,  belladonna,  rest,  the  X-rays  and 
the  tonics  would  be  advisable  for  a  while.  In  the  failure  of  these, 
mixed  treatment  should  also  be  tried  for  a  short  time,  for  in  a  few 
instances  it  may  give  most  surprising  results.  As  a  rule,  because  of  the 
adhesions  and  engorgement  of  vessels  that  exist,  the  only  operation  that 
can  be  performed  is  gastro-enterostomy.  This  is  unfortunate,  because 
these  are  particularly  the  types  of  ulcers  that  are  liable  to  undergo  car- 
cinomatous degeneration  and  thus  should  be  excised. 

The  proper  course  to  pursue  in  cases  of  duodenal  ulcer  is  to-day 
considered  as  surgical  by  all  surgeons  and  most  of  the  internists.  This 
is  mainly  due  to  the  bright  results  from  surgery  in  these  cases,  and 
because  the  type  of  ulcer  clinically  met  with  is  mostly  chronic  in  nature. 
While  there  is  no  doubt  that  surgery  is  the  best  therapy  in  a  general  way, 
there  is  good  argument  against  immediate  surgery  for  all  cases.  Accept- 
ing Mayo's  figures  of  401  duodenal  to  201  gastric  ulcers  operated  upon 
in  621  cases,  duodenal  ulcer  is  met  with  twice  as  frequently  from  a 
surgical  standpoint.  Does  this  mean  that  more  ulcers  occur  in  the 
duodenum  state  in  the  stomach,  or  that  there  is  no  difference  between 
these  two  organs  and  that  more  of  those  in  the  stomach  heal  up,  or  does 
it  mean  that  the  duodenal  ulcers  are  more  prone  to  chronicity  from  the 
start?  If  it  is  the  first,  medical  treatment  for  the  time  being  is  favored; 
if  the  second,  they  should  be  judged  as  border-line  cases;  and  if  the  last, 
immediate  surgery  is  favored  for  all.  From  autopsy  findings,  I  am  in- 
clined to  believe  that  many  times  more  ulcers  occur  in  the  stomach  than 
in  the  duodenum  and  that  the  majority  of  these  heal,  and,  from  a  cHnical 
standpoint,  that  at  least  one-quarter  of  the  duodenal  ulcers  heal  under 
medical  means  if  the  treatment  is  carried  out  by  the  patient  over  a  length 
of  time,  which  means  three  weeks  of  bed  and  diet  treatment  and  about 
six  months  of  careful  dieting.  Therefore  it  is  that  when  the  diagnosis  of 
unperforated  duodenal  ulcer  has  been  made,  however  long  the  history 
suggests  that  the  patient  had  suffered  from  it,  I  adopt  the  medical  treat- 
ment first.  In  the  great  majority  of  cases,  about  a  week  of  this  renders 
the  patients  symptom- free.  After  the  third  week.  I  install  them  on  the 
diet  employed  by  me  to  reduce  excessive  secretions  (page  765),  and  con- 
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tinue  this  for  about  six  months,  making  fecal  examinations  for  blood  and 
other  observations  of  the  patient  during  the  time. 

Before  they  go  to  bed,  explain  to  them  that  surgery  may  be  necessary 
at  any  time,  and  that  the  treatment  may  not  be  successful  to  obviate  this. 
If  they  choose  the  operative  risk  rather  than  carry  out  the  length  of  medi- 
cal treatment,  they  are  operated  upon  at  once,  and  if  they  agree  to  the 
medicine  this  is  adopted.  At  the  end  of  the  bed  treatment  (when  they 
usually  are  much  improved),  I  again  draw  the  possibility  of  operation  to 
their  attention.  After  the  elapse  of  six  months,  if  all  had  been  well  and 
the  case  looks  most  favorable,  regular  foods  are  allowed.  Now,  should 
the  symptoms  not  subside  during  the  bed  treatment  as  an  ulcer  case 
logically  does,  or  the  bleeding  continue  after  the  first  week,  or  there  be  a 
return  of  the  pain  after  the  bed  treatment  (either  during  the  subsequent 
dieting  of  six  months  or  after  this  when  they  have  returned  to  regular 
fare),  or  if  there  is  only  an  amelioration  of  the  local  symptoms  and  the 
general  health  does  not  improve,  I  advise  operation  at  once.  The  opera- 
tion of  choice  is  posterior  gastro-enterostomy. 

Carcinomatous  degeneration  is  always  a  surgical  condition,  and 
excision  of  the  diseased  area*  and  the  surrounding  adhesions  with  the 
enlarged  lymph  glands  is  necessary. 

It  may  also  be  mentioned  that  when  results  from  medical  treatment 
are  not  or  apparently  would  not  be  successful,  the  patient  should  be 
assured  by  the  physician  that  nothing  can  be  accomplished  by  internal 
means  and  the  advisability  of  and  lack  of  danger  in  performing  explora- 
tory incision  should  be  dwelt  upon.  Only  in  these  ways  is  it  possible  to 
get  the  majority  of  the  patients  to  consent  to  operation,  and  to  accomplish 
this  an  insistence  on  the  part  of  the  attendant  and  intelligence  and  length 
of  suffering  on  the  part  of  the  patient  are  usually  necessary  to  bring  it 
about. 

A  number  of  cases  in  which  gastro-enterostomy  has  been  performed 
subsequently  develop  enterocolitis.  This,  I  believe,  is  due  to  the  change 
in  the  process  of  digestion  brought  about  by  the  abnormal  motility  and 
secretion  from  the  operation,  together  w^ith  the  fact  that  the  average 
surgeon  permits  his  patients  to  eat  almost  anything  after  he  is  out  of  bed 
from  the  operation.  In  the  course  of  time  this  leads  to  a  diarrheal  con- 
dition, with  serious  effects  upon  the  general  health,  which  may  yot  be  seen 
for  a  year  or  two  afterward.  For  this  reason  it  is  important  to  maintain 
a  diet  suggested  for  the  treatment  of  hyperacidity  for  some  weeks  or 
months,  and  then,  w^hen  solid  foods  are  allowed,  to  advise  the  following: 
Care  to  be  taken  that  all  foods  are  fresh  and  cleanly  cooked  and  served, 
and  no  foods  eaten  that  have  been  standing  some  hours  in  a  C(X)ked  con- 
dition.   The  mouth  should  be  cleansed  with  plain  warm  water,  preferably 


596  CHROMC   DISEASES   OF   THE    STOMACH. 

with  a  little  bicarbonate  of  soda  dissolved  in  it,  before  and  after  mcalr 
and  when  possible  at  other  times.     Preference  should  be  given  to  :  r 
meals  a  day,  moderate  in  amounts,  or  three  meals  a  day  with  small  ^upl>l^ 
mental  meals  between  them  and  before  retiring.     Thorough  cooking,  cm- 
ting  the  foods  finely  on  the  plate  or  mashing  them,  complete  masiicaii-.'n 
and  slow  eating  should  be  advised.     Foods  should   not  be  eaten  i:n4ir: 
conditions  of  fatigue,  mental  excitement,  or  depression,  and  a  re>t  :n  2 
reclining  position  for  one  hour  after  the  main  meals  is  desirable.    No 
condiments  should  be  allowed  and  the  use  of  salt  restricted.     \\'hen  there 
is  distress  in  the  stomach,  a  glass  of  warm  flaxseed  water  before  meal? 
and  a  glass  of  cool  water  about  an  hour  after  meals  are  beneficial.    The 
safest  foods  are  bouillon,  broths,  consommes,  and   purees ;    any  of  the 
well-cooked  cereals,  served  with  milk,  fresh  cream,  and  sugar ;   egg?  in 
any  form  and  not  taking  more  than  two  a  day;   breads,  rolls,  zwieback, 
biscuits,  and  crackers;   all  foods  made  of  gelatin,  not  more  than  twoc^ 
three  ounces  of  meat,  fish,  poultry  or  game  in  a  day,  and  these  findj 
cut ;  any  of  the  vegetables,  providing  they  are  cooked  to  softness  and  are 
not  of  the  rough  variety,  the  safest  bein^  peas,  beans,  and  lentils:  the 
green  vegetables  and  salads  are  allowed ;   other  foods  of  value  are  cu?- 
tards,  egg  and  milk,  and  peeled  fruits;  jellies,  marmalades,  green  chicory, 
and  spinach.     The  main  points  in  the  diet  are  that  the  meals  should  be 
soft  or  semisolid,  eaten  slowly,  the  foods  fresh,  taken  in  moderate  quanti- 
ties at  a  time,  and  resting  after  ineals. 
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CHAPTER  XXL 
Organic  Diseases  of  the  Stomach, 

{Continued.) 


GASTRIC  CARCINOMATA. 
(Carcinoma  Ventriculi.) 

PRELIMINARY  REMARKS. 

The  stomach  is  more  frequently  affected  with  cancer  than  any 
other  organ  of  the  body,  comprising  about  one-fourth  of  all  cases. 
Haeberlin^  first  pointed  to  the  fact  that  the  frequency  of  gastric  cancer 
is  steadily  increasing,  and  Bryant,-  who  compiled  statistics  of  cancer 
cases  in  the  United  States  from  1850  to  1890,  showed  the  deaths  per 
100,000  living  to  be:  1850,  9.0;  1860,  11.7;  1870,  16.0;  1880,  26.05; 
1890,  33.5.  It  is  probable  that  the  death  rate  to-day  is  higher,  mainly 
because  more  correct  diagnoses  are  made  than  formerly  rather  than  that 
the  disease  is  increasing  in  frequency.  According  to  Welch,  cancer  of  the 
stomach  is  the  cause  of  death  in  1  per  cent,  of  all  persons  dying  after  the 
age  of  twenty  years.  It  occurs  in  men  a  little  more  frequently  than  in 
women,  the  average  being  about  one-fourth  as  many  cases  more.  It  is 
most  common  in  the  light-skinned  races,  the  pure-blooded  negroes  being 
practically  exempt.  It  is  said  to  be  rarely  found  in  Eg\'pt  and  in  some 
of  the  South  American  countries. 

Cancer  is  a  disease  of  late  middle  life ;  the  average  age  at  death 
in  600  cases  which  Britton  collected  was  fifty  years.  The  same 
authority  gives  the  maximum  liability  between  sixty  and  seventy. 
Welch's  statistics  of  2975  cases  of  stomach  cancer  show  the  following 
according  to  the  ages :  10  to  20,  2 ;  20  to  30,  55 ;  30  to  40,  271 ;  40  to  50, 
499;  50  to  60,  620;  60  to  70,  428;  70  to  80,  140.  According  to  this  the 
maximum  liability  lies  between  the  fortieth  and  sixtieth  year.  Cases 
in  younger  fife  are  rather  rare.  Mathieu,  up  to  1884,  collected  from 
literature  27  cases  of  gastric  cancer  below  the  thirtieth  year.  The 
author  has  observed  3  cases  of  stomach  cancer  in  early  life,  one  in  a  young 
woman  of  eighteen,  one  in  a  young  man  of  twenty-five,  and  the  other 
probably  beginning  at  the  twenty-ninth  year.  Cases  have  been  reported 
in  persons  much  younger  than  this,  some  as  early  as  the  tenth  year. 

( o97 ) 
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Cancer,  because  it  has  been  such  a  common  malady,  has  given  ret 
and  force  to  the  supposition  that  heredity  plays  some  role  m  ta 
development.  While  it  is  difficult  to  dispute  this  in  any  definite  wit. 
there  is  reason  to  believe  that  because  of  its  apparent  increasing  frequency, 
its  coming  on  so  late  in  life,  the  nature  of  the  disease,  and  the  coramob 
ness  of  stomach  affections,  this  is  more  of  a  coincidence  thaa  t 
fact  of  any  practical  moment.  It  may  be  said  that  the  questionable 
theory  of  transmitted  predisposition,  still  somewhat  believed  in  con- 
nection with  tuberculosis,  has  even  less  tenable  ground  here,  and  that 
cancer  is  always  an  acquired  affection. 

ETIOLOGY. 

Little  of  settled  value  is  really  known  on  this  point.  Theories  have 
been  advanced  in  numbers,  all  of  which,  because  of  the  lack  of  definitt 
knowledge  on  the  subject,  still  stand  unrefuted.  The  basic  fact  requirirf 
explanation  is  the  presence  in  affected  tissue  of  cells  which  have  capabit 
ties  of  growth  and  migration  through  tissue  structure.  Because  of  the 
fact  that  all  tumors  appear  to  be  local  affections,  direct  causes  for  the 
cancer  have  been  sought.  Of  these,  injury  and  irritation  appear  to  be 
tenable  contributing  factors.  We  know  that  the  effect  of  these  influences 
on  normal  tissue  are  inflammation  and  hyperplasia,  and  this  means  extn 
food  to  cells  ready  to  gxow  and  the  lowering  of  the  physiological  resistance 
of  the  tissue  around  them.  Irritation,  however,  does  seem  to  be  a  causa- 
tive factor  in  the  production  of  epithelioma ;  as  examples  of  this  mar 
be  mentioned  the  rodent  ulcers  and  epitheliomata  occurring  in  old 
scars.  There  is  little  in  the  thought  that  malignant  gastric  disease 
can  be  caused  by  trauma  from  without.  It  is  possible  that  a  sharplr 
delivered  blow,  striking  directly  over  the  gastric  region  and  aflFecting, 
the  stomach  mucosa  in  the  way  of  producing  subsequent  localized 
congestion,  inflammation,  or  an  ulcered  condition,  could,  after  a  time, 
cause  the  development  of  malignant  disease  in  a  susceptible  individual 
But,  obviously,  these  must  be  but  rare  instances.  The  trauma  and  irrita- 
tion  theory  advanced  may  have  more  fact  in  those  small  traumas  whidi 
take  place  within  the  stomach  from  substances  which  are  improper  in 
nature  for  food,  such  as  indigestible  and  hard  substances,  and  in  the 
congestions  due  to  long-standing  irritative  conditions  of  a  digestive  nature, 
such  as  those  in  excessive  or  otlier  abnormal  gastric  secretions.  The 
predilection  of  cancer  for  the  oritices  and  the  commonness  of  ulcers  and 
the  irritative  and  imperfect  scars  resulting  from  the  latter,  when  con- 
sidered as  forerunners  of  malignant  disease,  are  rather  in  favor  of  thi> 
being  so.  Brinton  has  suggested  the  following  explanation  for  cancer  at 
the  cardia  and  pylorus :   the  muscular  fibers  of  these  two  stomach  orifices 
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are  subjected  to  more  contraction  than  the  rest  of  the  organ,  this 
causing  a  richer  nutrition  of  these  parts,  which  may  give  rise  to  pro- 
liferation of  the  glandular  tissue  at  these  sites,  with  the  formation  of 
a  malignant  neoplasm.  Hauser  has  demonstrated  histologically,  and 
subsequent  clinical  observations  have  proved  the  fact  to  be  true,  that 
ulcered  conditions  often  undergo  carcinomatous  degeneration.  He 
also  asserts  that  cancer  may  develop  from  an  affection  of  the  gastric 
glands.  It  might  finally  be  mentioned  that  constantly  applied  slight 
traumas  and  long-standing  irritative  states  seem  to  be  causative  factors  in 
the  development  of  malignant  disease  of  the  uterus,  breast,  and  throat. 

Malignant  growths— carcinoma  and  sarcoma — in  the  obscurity  of 
their  origin,  their  tendency  to  spread  locally,  and  their  dissemination 
by  lymph  and  blood  paths,  so  closely  resemble  certain  infectious  dis- 
eases of  a  parasitic  nature  that  these  growths  are  suspected  to  have  a  like 
etiology.  Many  pathologists  believe  this  to  be  so,  and  much  of  the 
research  work  on  malignant  disease  to-day  is  based  on  the  view  that 
inoculation  of  some  parasite  which  excites  cell-proliferation  is  the 
true  cause  of  these  neoplasms.  It  is  further  suggested  in  favor  of  this 
theory  that  the  absorption  of  the  products  of  bacterial  decomposition 
explains  the  cachexia  and  might  account  for  the  fever  which  is  found 
present  late  in  these  tumors.  Finally,  in  support  of  parasitic  inoculation, 
a  few  cases  have  been  reported  in  which  cancer  of  one  side  has  caused 
the  development  of  cancer  in  the  opposing  surface.  The  fact  that  cancer 
and  sarcoma  can  spread  by  the  lymph  and  blood-currents  might  be  ex- 
plained by  the  easy  migration  of  the  small  new  cell  itself  and  the  pro- 
pensity of  the  cell  for  rapid  proliferation  at  any  new  site  independent 
of  the  original  tissue  it  came  from,  and  without  there  being  present 
parasitic  bodies  to  account  for  it.  Of  the  questions  in  this  connection, 
the  cell  itself  might  be  the  invading  parasite,  although  it  has  the  ap- 
pearance of  an  embryonic  element,  or  that  undeveloped  laboratory 
technique  has  failed  to  disclose  the  accompanying  organism.  It  is  also 
possible  that  the  cachexia  is  due  to  absorption  of  toxins  consequent  to 
markedly  disturbed  digestion  and  nutrition,  and  that  the  fever  is  from 
a  like  cause  through  an  ulceration  or  a  local  inflammatory  process  of  a 
low  degree  in  the  malignant  growth. 

Reviewing  the  whole  question  of  etiology,  it  is  plain  that  we  have 
only  more  or  less  probable  surmises.  In  regard  to  the  simple  tumors, 
Cohnheim's  theory  of  embryonic  remains  seems  likely.  As  to  the  proc- 
ess locally,  the  most  plausible  surmise  to-day  is,  that  the  physiological 
resistance  of  the  connective  tissue  is  reduced  or  impaired  until  the 
epithelium,  having  ordinarily  only  a  normal  tendency  to  grow,  can 
invade  it,  causing  irritation  with  lowered  resistance,  and  that  then 
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unusually    rapid    cell    multiplication    results    from    the    consequent 
increased  nutritive  supply. 


PATHOLOGY. 

The  four  main  types  of  cancer  met  with  are:  the  adenocarcinoma, 
the. medullary,  the  scirrhous,  and  tlie  colloid. 

The  adenocarcinoma,  cylindrical  cell  or  epithelioma,  forms  soft, 
fungating  tumors,  presenting  well-marked  nodules  and  sloughing. 
These  often  display  a  papillary  appearance  of  a  red  color  which 
is  due  to  each  fungosity  having  a  small  loop  of  blood-vessels.  This 
latter  reason  accounts  for  the  commonly  observed  hemorrhage  on 
the  surface  and  in  the  substance  of  the  growth,  and  the  blood 
or  so-called  carcinoma  juice  usually  found  within  the  cavity  of  the 
stomach.  The  specific  type  of  cell  is  columnar  in  shape,  and  they  are 
found  lining  numbers  of  newly  formed  tubules  and  mostly  in  the 
superficial  portions  of  the  pseudo-tubules.  Lower  down  the  cells  are 
more  irregular  in  shape,  although  large  spaces  may  be  seen  lined  with 
well-formed  cylindrical  cells.  The  connective  tissue  generally  dis- 
plays  marked  leucocyte  infiltration.  Small  cysts  containing  granular 
matter  and  liquid  are  rather  commonly  seen. 

The  cylindrical  cell  carcinoma  is  most  commonly  found  in  the 
pyloric  region  close  to  the  orifice.  Probably  because  of  this  reason 
the  cancer  mass  may  grow  to  considerable  size  before  the  development 
of  secondary  carcinomata,  although  at  autopsy  these  are  extensively 
found  in  the  glands,  liver,  lungs,  etc.  Ulceration  of  the  free  surface  of 
this  type  of  growth  is  commonly  seen,  the  necrosis  often  extending 
deep  into  the  mass  or  through  the  entire  stomach  wall.  These  growths 
often  show  a  marked  tendency  to  undergo  mucoid  degeneration. 

The    medullary    or    soft    glandular    carcinoma    likewise    presents 

fungating  masses  projecting  above  the  mucous  membrane.  It  is 
soft  and  spongy  in  nature,  having  little  connective  tissue,  is  rich  in 
blood-vessels  and  cells,  and  on  cut  surface  it  is  usually  of  a  grayish- 
yellow  color.  This  type  of  cancer  bleeds  readily,  and  at  autopsy  is 
generally  found  extensively  ulcerated,  presenting  a  scooped-out 
appearance  with  a  projecting  surrounding  wall.  The  bowl-shaped 
central  depression  may  extend  down  to  the  inner  muscular  coat.  The 
soft,  glandular  cancer  usually  rapidly  invades  the  outer  gastric  layers, 
forming  small  nodules  on  the  external  surface,  enlargements  of  the 
lymph-glands,  as  well  as  surrounding  involvement  in  adjacent  struc- 
tures. This  neoplasm  seems  to  have  a  predilection  for  dissemination 
through  the  lymphatic  system,  usually  being  found  in  all  of  the  sur- 


Adenocarcinoma  in  the  posterior  wall  of  the  stomach  near  the 
pylorus  but  not  actually  involving  the  lumen  of  the  Utter.  This  fact 
permitted  good  exit  of  the  food  from  the  stomach,  and  that  accounted 
for  the  small  degree  of  stomach  dilatation.  The  growth  is  seen  in  the 
upper  part  of  the  picture  and  to  the  left.  In  the  center  of  the  flat 
fungating  tumor  Is  seen  a  small  ulcer  due  to  sloughing  of  the  degenerated 
and  hemorrhagic  area  at  that  point.  This  growth  followed  more  outward 
into  the  gtandulature  than  into  the  depths  of  the  organ  and  did  not  involve 
the  peritoneal  coat.  Because  of  its  relatively  small  mass  and  softness  no 
tumor  was  palpable  from  without. 


General  sctrrhus  carcinoma  of  the  stomach.  The  rest  of  the  tissues,  other  than 
the  stomach,  have  been  cut  away  so  as  to  show  the  characteristic  growth 
within  the  walls  and  cavity  of  the  organ.  Tracing  from  the  pylorus  will  be  noticed 
a  large  sized  carcinoma  nodule  beyond  the  pylorus  extending  into  the  lumen  of  the 
duodenum;  then  the  pylorus  itself  with  its  general  involvement,  its  thickening  of  the 
mucosa  and  musculature;  coming  downward  into  the  cavity  will  be  seen  a  running 
formation  of  malignant  growth,  in  characteristic  nodules,  which  extends  through- 
out all  of  the  glandulature  even  to  the  fundus,  smaller  nodules  can  be  seen  in  the 
depths  of  the  organ ;  at  the  point  of  the  dip  of  the  lesser  curvature  will  be  seen 
the  marked  hypertrophy  of  the  musculature,  probably  due  to  the  effort  that  such 
a  stomach  must  have  made  to  expel  its  contents  through  the  obstructing  way 
beyond  it.  The  entire  organ  was  stiffened  by  the  callous  growth.  The  peritoneum 
at  the  greater  and  lesser  curvatures  is  seen  to  be  much  thickened. 
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PLATE  LIV. 


Colloid  carcinoma  of  the  stomach.  The  growth  is  at  the  pylorus,  and  repre- 
•nts  the  characteristic  diffuse  thickening  in  the  stomach  walls  of  this  type  ol 
nicer.  It  will  be  seen  to  have  involved  all  of  the  strncture  of  the  stomach  at  that 
•cation  and  beyond  it  into  the  surrounding  tissues.  In  appearance  it  was  gclatinouf 
:id  colorless,  and  cut  through  th:  stomach  walls  with  a  gritty  sound  like  t 
:irrhus.  Deyoud  this  the  growth  was  of  a  solt  slimy  consistency.  A  carcinoma 
odule  is  seen  in  the  stomach  proper  left  of  the  center.  The  pylorus  is  horizontally 
pposite  to  this  point. 
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Gastric    carcinoma    with    neoplasm ic    inAltralion    of    the    muscularis 
with  hypertrophy  of  same,    X  240. 


PLATE  LVII. 


Gastric  carcinoma,  with  neoplasmic  infiltration  of  the  glandularis  with 
large  collection  of  new-growth  cells.    X  215. 
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rounding  lymphatics  and  in  the  left  supraclaviculars.  Numerous  can- 
cerous nodules  may  be  seen  scattered  in  the  abdominal  and  chest 
cavities.  The  primary  growth  may  be  found  in  any  part  of  the 
stomach,  although  it  is  most  common  in  the  pyloric  region. 

The  scirrhous  or  hard  glandular  carcinoma  is  distinguished  from 
the  other  types  mainly  by  its  hardness,  which  is  due  to  abundance 
of  connective  tissue  and  relatively  few  cells.  The  growth  has  a 
compact,  massy  hardness,  cutting  with  considerable  resistance  and 
with  a  gritty  sound.  Portions  of  the  tumor  are  of  a  cartilaginous 
nature,  and  of  a  whitish-yellow  color  in  which  are  seen  striations  of 
dense  cicatricial  tissue.  This  growth  shows  little  inclination  to  ulcera- 
tion in  its  early  state,  but  in  late  cases  superficial  ulcers  may  be  found 
on  the  mucous  surface.  When  these  are  found,  they  are  shallow  and 
flat.  Typical  cancer  proliferation  is  often  difficult  to  find  in  the 
primary  growth,  and  may  only  be  seen  in  the  secondary  cancer  forma- 
tions. For  this  reason  when  the  cancer  is  small  and  confined  to  the 
stomach  walls,  it  may  present  the  macroscopic  appearance  of  an  old 
chronic  ulcer.  Extensive  adhesions  of  the  pylorus  to  surrounding 
organs  (liver,  intestine,  omentum)  are  almost  always  present.  Cancer 
formation  is  usually  found  in  the  lymphatic  glands,  and  may  even 
extend  into  the  spinal  column  directly  or  indirectly  from  the  primary 
growth.  Because  of  its  involving  adjacent  tissues,  large  masses  may 
be  found  outside  of  the  stomach,  while  the  gastric  growth  may  be 
small  and  overlooked.  The  secondary  growths,  as  a  rule,  are  richer  in 
cells  and  may  present  quite  a  medullary  appearance.  Because  of  its 
dense  stroma,  contractions  are  common,  and,  as  these  tumors  almost 
always  are  present  at  the  pylorus,  they  give  rise  to  marked  pyloric 
stenosis.  When  much  of  the  stomach  wall  is  involved,  the  entire 
stomach  may  be  stiflFened  and  contracted.  In  these  instances  the  gastric 
mucosa  may  be  destroyed,  either  by  thinning,  actual  loss  of  tissue, 
or  by  chronic  inflammation,  thus  giving  the  picture  of  a  gastric  cirrhosis 
or  extreme  hyperplastic  gastritis ;  the  latter  two  are  often  seen  as  condi- 
tions secondary  to  the  presence  of  the  neoplasm. 

The  colloid  or  gelatiniform  cancer  is  simply  one  of  the  preceding 
forms  which  has  undergone  a  mucoid  or  colloid  change.  Colloid  can- 
cers are  most  frequently  met  with  in  the  stomach,  intestines  and  else- 
where in  the  abdomen.  The  tendency  of  abdominal  tumors  to  undergo 
colloid  degeneration  is  as  yet  unexplained.  In  character,  this  growth 
is  typical.  The  very  fine  stroma  with  the  mass  of  mucocolloid 
material  in  its  meshes  gives  it  a  light-grayish  color  and  a  soft,  slimy 
feel,  and  the  tumor  is  usually  rather  indefinite  and  irregular  in  shape. 
The  growth  seems  to  have  the  faculty  of  marked  progression,  since 
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5  often  extends  into  the  peritoneum  and  the  omentum  may  be 
found  broadly  involved.  Affections  of  the  lymphatic  glands,  liver 
lungs  and  other  organs  are  common,  and  colloid  material  may  be 
found  infiltrating  throughout  the  gastric  walls,  intestines  and  lymph- 
vessels — this  latter  medium  may  account  for  its  so  general  involve- 
ment of  adjacent  structures.  The  cancer  is  usually  observed  at  the 
pylorus,  from  which  it  may  extend  directly  into  the  duodenum  and 
adjacent  liver.  The  esophagus  may  also  be  involved.  If  the  degen- 
eration ensues  on  a  scirrhus,  the  involved  tissue  may  be  found  con- 
tracted and  hardened  in  places  and  soft  from  colloid  accumulation  in 
others. 


Fig.  100.— Photomicrograph  of  a 
the  siomach.  Note  tlie  groups  of  car 
degeneration.     X  70, 

Any  variety  of  the  above-mentioned  types  may  be  found  present 
in  the  same  specimen,  and  it  may  he  difficult  to  say  to  just  which  tjpe 
the  tumor  primarily  belonged.  The  scirrhous  type  is  the  most  com- 
mon. Brinton  in  180  cases  of  cancer  found  the  different  distinguish- 
able types; — 130  i^cirrhous.  32  medullarj'.  14  melanotic  and  1  epithelioma. 
The  melanotic  form  is  generally  the  medullary  blackened  by  blood- 
pigment  from  frccjuent  hemorrhages. 

In  a  topographical  sense,  two  classes  of  growths  may  be  designated: 


GASTRIC  CARCINOMATA.  603 

those  involving  large  areas  of  mucous  membrane,  which,  in  proportion, 
are  rather  definitely  confined  to  the  stomach  (medullary),  and  those 
which  involve  relatively  a  small  part  of  the  mucosa,  extending  thickly 
through  the  walls  and  into  the  surrounding  organs  (the  scirrhous  and 
colloid).  The  distinction  is  not  uniform  clinically,  because  of  the  com- 
binations of  types  and  diflFerences  encountered,  but  has  a  slight  practical 
bearing  on  some  points  in  the  diagnosis.  Carcinomatous  degeneration  of 
chronic  ulcers  is  described  under  ulcus  carcinomatosum. 

Secondary  cancerous  growths  take  place  by  direct  extension,  by 
continuity  of  tissue,  by  way  of  adhesions,  or  by  metastasis.  The  latter 
are  found  most  commonly  in  the  lymphatic  glands,  routes  of  lymph- 
vessels,  in  the  liver,  peritoneum,  omentum,  intestines,  gall-bladder  and 
even  in  the  pleura  and  lungs.  The  left  cervical  and  inguinal  lymphatic 
glands  are  often  affected,  and  subcutaneous  nodules  may  be  observed 
near  the  navel.  The  liver  is  involved  in  about  one-third  of  all  cases. 
According  to  Brinton,  metastasis  was  observed  in  about  one-half  of 
the  cases.  They  are  more  common  in  the  medullary  and  colloid 
cancers  than  in  the  scirrhous  form.  The  swollen  glands  seen  in  these 
cases  are  generally  due  to  cancerous  deposits,  but  may  be  due  to 
simple  adenitis  from  toxic  irritation.  Metastases  in  cancer  occur  by 
way  of  the  lymph-  and  blood-  currents — mostly  by  the  lymph-vessels 
— and  those  in  sarcoma  practically  by  the  blood-vessels  only.  Numerous 
miliary  metastases  may  be  found  in  the  pleura  and  peritoneum,  closely 
simulating  the  finely  scattered  tubercles  of  tuberculosis,  and  also  in  the 
central  and  peripheral  nervous  system, 

SYMPTOMS. 

In  analyzing  the  symptoms  of  gastric  cancer,  for  the  sake  of  com- 
pleteness, it  is  desirable  to  describe  them  in  a  running  order — the  con- 
stitutional and  gastric  combined.  Added  to  these  are  those  due  to  the 
secondary  growths. 

Of  first  importance  are  the  significant  points  in  the  history  of 
these  cases  before  they  have  presented  themselves  for  diagnosis.  This 
deals  with  a  general  consideration  of  the  patient  and  particularly  his 
gastric  history,  the  age,  and  the  subjective  and  objective  symptoms.  Of 
great  value  in  this  connection  is  the  discernment  and  understanding  of 
the  details  of  the  patient's  report,  the  knowledge  of  and  the  ability  to 
correlate  significant  symptoms  so  that  the  imix)rtant  points  are  grasped 
and  massed  and  the  non-significant  ignored,  and  the  deductive  ability  on 
the  part  of  the  history  taker  to  separate  all  gastric  cases  from  malignancy 
rather  than  value  cases  in  the  early  visits  too  lightly  only  to  find  out  later 
that  the  more  serious  disease  had  existed.     It  is  well  to  suspect  malig- 
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nancy  in  all  middle-aged  and  older  persons  who  give  a  histon*  of  con- 
tinuous gastric  disorder  running  over  a  length  of  time  and  in  whom 
the  intervals  of  relief  have  been  absent  or  only  very  transitor}'.  With 
the  probability  of  the  presence  of  a  cancer  first  in  mind,  no  interference 
is  subsequently  caused  in  the  making  of  diagnoses  of  the  benign  con- 
ditions, but  little  time  is  lost,  and  more  cases  of  gastric  cancer  would  be 
diagnosed  earlier.  Details  of  this  will  be  taken  up  in  connection  with 
the  diagnosis  of  early  gastric  carcinoma,  are  also  found  later  in  this 
chapter,  and  in  Chapter  IV. 

Among  the  subjective  symptoms  of  first  order  is  the  sudden  begin- 
ning of  the  aflfection  in  a  person  who  has  always  been  quite  free  from 
digestive  disturbance  or  distress,  or  one  w^ho  has  had  only  ver}-  minor 
or  very  transitory  disorder  in  the  past.     Added  to  this  is  an  accom- 
panying progressive  failing  in  general  nutrition  and  physical  strength. 
Von  Leube  correctly  states  that  there  is  full  cause  to  think  of  gastric 
cancer  when  the  gastric  affection  occurs  in  a  person  who  for  fifty  or 
sixty  years  had  a  stomach  which  did  not  require  care  and  could  endure 
all  kinds  of  foods.     The  reverse  of  this,  in  the  way  of  constantly 
present  dyspeptic  disturbance,  is  observed  in  about  one-fourth  of  all 
cancer  cases,  and  about  two-thirds  give  w-hat  may  be  termed  a  ver}- 
transitory  dyspeptic  history. 

SEPARATE  SYMPTOMS  AND  DIAGNOSIS. 

Anorexia. — Appetite  is  frequently  diminished  early,  and  thirst  i> 
increased.  Anorexia,  according  to  Brinton,  was  observed  in  85  per 
cent,  of  the  cases.  In  this,  the  aversion  for  meats  is  characteristic  but 
not  always  present,  for  often  when  this  aversion  is  apparently  present 
there  exists  also  the  inaptitude  for  all  foods  of  a  very  solid  nature. 
The  anorexia  may  be  due  to  the  fear  of  distress  after  eating,  or  it  may 
be  independent  in  its  nature.  1  observed  one  case  of  cancer  of  the  lesser 
curvature  and  another  of  the  lower  part  of  the  pylorus  and  body  of  the 
stomach  in  which  the  desire  for  foods  had  been  increased  above  nor- 
mal. In  both  of  these,  "longings"  for  highly  spiced  and  irregular 
articles  of  diet  existed.  However,  anorexia  is  the  rule,  often  profound 
and  accunuilating.  for  all  foo<ls  excepting  those  of  a  fluid  nature.  An 
excessive  thirst  i--  common  when  ])yloric  stenosis  exists. 

Eructation. — This  is  a  late  symptom,  and  is  due  to  gas-formation 
from  gastric  stagnation  and  fermentation.  In  the  scirrhous  cases  the 
gases  are  usually  odorless  until  very  late;  in  the  medullary  and  colloid 
thev  are  inclined  to  have  an  exceedingfly  bad  smell  and  taste  from  verv 
early  in   the  case.     These   may  be  caused  by  decomposition  of  the 
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neoplasm,  and,  of  course,  when  stagnation  exists,  from  the  excess  of 
organic  acids  and  putrefaction  present  in  the  organ. 

Pain,  Pressure  and  Distress. — In  the  beginning  of  the  affection, 
pressure  and  other  indescribable  distress  after  eating  may  exist. 
In  the  course  of  time  actual  pain  ensues  in  addition  to  this,  pains  which 
not  only  follow  the  taking  of  meals  but  which  are  more  or  less  con- 
stant. Strangely  enough,  all  of  these  symptoms  may  be  altogether 
absent ;  although  it  should  be  stated  that  some  degree  of  pain  is  a  rather 
constant  symptom.  I  recently  observed  a  case  of  marked  carcinoma 
involvement  in  a  physician  whose  first  knowledge  that  his  failing 
health  was  due  to  a  gastric  disorder  came  when  he  felt  a  large  and 
very  easily  palpable  mass  in  his  epigastrium.  There  had  been  no  pain 
or  discomfort  after  eating,  just  slight  eructation,  although  the  chemical 
and  bacteriological  examination  of  his  stomach  contents  showed  a  well- 
advanced  involvement.  The  pains  may  be  in  the  gastric  region,  right 
hypochondrium,  sternal,  low  in  the  abdomen,  or  in  the  back.  In 
cardia  affections  it  is  often  in  the  shoulder  and  thorax.  It  is 
described  commonly  as  of  a  lancinating  character,  but  may  be  burning, 
gnawing,  drawing,  or  dull.  It  usually  begins  early,  and  rapidly  intensifies 
to  the  exclusion  of  all  other  subjective  symptoms.  Whether  the  stom- 
ach is  normally  empty,  after  vomiting,  or  full  of  food,  it  is  uniformly 
present,  differing  in  that  way  from  that  due  to  gastrig  ulcer.  When 
ulceration  or  perigastric  inflammation  exists,  it  is  more  severe.  Late 
in  a  case,  the  subjective  appreciation  of  it  may  be  markedly  dulled,  or 
require  only  very  simple  measures  to  control  it.  In  a  number  of  cases 
the  pain  is  intensified  during  the  night. 

Vomiting. — Vomiting  is  a  frequent  but  by  no  means  a  constant 
symptom.  It  is  rarely  present  in  the  early  cases.  In  these,  nausea 
and  slight  regurgitation  of  bad-tasting,  sour  fluids  may  be  complained 
of,  although  even  these  may  be  absent  until  very  late  or  not  present 
at  all.  In  the  involvement  of  the  pylorus  it  is  quite  constantly 
present,  and  then  is  due  more  to  the  stenosis  causing  obstruction  to 
the  exit  of  foods  and  excessive  accumulation  and  fermentation  than 
to  the  mere  presence  of  the  malignant  growth  itself.  The  vomiting 
at  these  times  is  of  the  collective  type,  containing  undigested  foods 
which  had  been  swallowed  one  or  two  days  before,  with  a  large  quan- 
tity of  offensive  fluid  in  which  are  found  numerous  micro-organisms, 
yeast-cells,  the  organic  acids,  mucus,  and  sometimes  changed  blood 
and  tumor  fragments.  Vomiting  is  found  most  frequently  when  the 
orifices  are  involved.  Even  here  it  niav  be  late,  while  vomitinc:  due 
to  gastric  ulcer  is  an  early  and  reliable  symptom.  X^omiting  is  less 
frequently   present   when   only   the    posterior   wall,    the    curvatures,    or 
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the  body  of  the  stomach  is  affected.  It  may  be  present,  however,  am 
if  so  it  is  generally  independent  of  the  taking  of  foods,  or  occur 
right  after  the  ingestion  of  them.  In  late  cases,  from  admixture  wii: 
blood  from  oozing  or  an  ulcerating  surface,  the  vomitus  has  the  well 
known  coffee-ground  appearance.  In  these  cases  the  vomitus  is  blacki-!! 
a  dark  red-brown,  or  even  of  a  greenish  tinge,  in  which  case  it  is  ven 
thin.  Vomiting  is  a  symptom  found  in  the  course  of  about  four-fifih-if 
all  cases. 


Fig.  ini, — Graduate  glass  eontainiiiK  stomach  contents  aspirated  from 
an  advanced  case  of  carcinoma  of  the  body  of  the  stomach,  showing  its 
characteristic  layers.  The  lower  layer  looks  relatively  small  in  amount  be- 
cause it  had  packed  down  from  standing  for  twelve  hours.  In  this  case,  il 
the  end  of  a  day  in  which  but  little  food  had  been  taken  by  the  patient 
and  four  hours  after  a  meal  consisting  of  about  200  grains  of  buttered 
bread  and  a  cup  of  lea.  the  aspirated  quatitity  measured  over  800  cubic 
cvjuimcters  of  a  coffee  and  milk  colored,  strongly  butyric  acid  smelling 
tluid.  There  was  no  HCl  or  enzyme  present,  nearly  2  per  cent,  of  lactic 
acid,  and  an  abundance  of  Ruas-Oppler  bacilli, 

A  characteristic  feature  of  the  stomach  contents  of  stagnation  due 
to  pyloric  stenosis  is  the  fact  that  when  left  standing  it  separates  ioto 
three  distinct  layers.  The  upper  zone  consists  mostly  of  rauctis,  lit 
and  floating;  detritus ;  the  middle  of  rather  a  less  opaque,  darker,  coffee- 
and-milk-colored  fluid;  and  the  lower  lighter  in  color,  hke  the  top. 
and  consisting  of  settled  food  detritus. 
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Hemorrhage. — Vomiting  of  blood  is  observed  in  about  one-half  of 
the  tases,  and  is  due  to  transudation  from  a  soft  growth  or  bleeding 
from  an  eroding  ulcer  on  the  surface  of  the  malignant  mass.  The 
blood  may  be  ejected  in  a  clear  state,  large  or  small  in  quantity.  It 
is  usually  mixed  with  the  contents  of  the  stomach  and  much  altered 
in  color,  or  it  may  have  been  so  changed  as  to  present  no  color  at  all 
(occult  blood). 

When  it  is  once  established,  the  bleeding  is  usually  quite  constant, 
while  that  of  ulcer  is  intermittent  and  can  usuallv  be  controlled  and 
stopped  by  appropriate  treatment.  Melena  is  not  so  constant  a  symptom 
as  in  ulcer;  this  is  due  to  there  being  less  hemorrhage  as  a  rule,  the 
common  existence  of  obstruction  of  the  pylorus,  and  the  marked  altera- 
tion and  perhaps  digestion  and  absorption  of  the  blood  before  it  is 
excreted  in  the  feces.  X^omiting  of  a  large  amount  of  blood  may  cause 
the  quickly  fatal  ending  of  a  case. 

Constipation. — The  bowel  movements  are  variable,  although  con- 
stipation is  the  rule.  According  to  Ewald,  only  4  or  5  per  cent,  of  the 
cases  have  regular  movements.  On  the  other  hand,  Fr.  Miiller 
observed  diarrhea  conditions  present  in  35  per  cent,  of  all  cases. 
This  to  me  is  a  larger  number  than  I  have  observed  excepting  in  those 
Hearing  death.  The  constipation  may  alternate  with  a  diarrhea  caused 
by  the  catarrhal  state  of  the  intestinal  mucosa  due  to  decomposed  foods 
from  the  stomach,  or  from  the  irritation  incident  to  the  presence  of 
long-retained  hard  scybala  in  the  lower  colon  and  rectum,  or  from 
secondary  colonic  ulceration.  It  frequently  means  the  beginning  of 
the  end  of  a  case  (colliquative  diarrhea),  and  may  be  the  proximate 
cause  of  death. 

Fever. — In  addition  to  the  cases  in  which  fever  is  due  to  an  inter- 
current affection,  accompanying  a  resulting  phlebitis,  peritonitis,  or 
pulmonary  complications,  there  are  cases  of  gastric  cancer  accom- 
panied by  prolonged  fever.  The  cause  of  this  is  difficult  to  under- 
stand, although  it  is  probably  due  to  continuous  absorption  from  an 
ulcered  surface,  to  an  effect  on  the  heat  centers  by  the  carcinoma 
toxins,  or  to  actual  inflammation  about  the  neoplasm.  It  usually  is 
observed  late,  and  death  may  occur  shortly  after  its  onset.  When 
observed,  it  is  generally  continuous,  although  it  may  be  of  the  inter- 
mittent form  like  a  malaria.  Several  years  ago  I  saw  a  case  in  which 
the  presence  of  fever  was  the  tirst  symptom  of  a  case  of  cancer  of 
the  stomach.  The  fever  causes  an  aggravation  of  the  condition,  and 
further  weakens  the  patient  through  systemic  intoxication  and  debility. 
These  latter  are  also  responsible  for  the  comatose  state  sometimes  seen 
just  before  the  end. 
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Condition  of  the  Blood. — A  decrease  in  the  number  of  red  blood- 
cells  and  hemoglobin  is  common.  The  cells  may  finally  fall  to  1,500.000 
and  the  hemoglobin  to  50  per  cent.  The  reduction  in  the  number  of  red 
cells  rarely  falls  to  as  low  as  that  of  pernicious  anemia,  a  point  of  some 
diagnostic  value.  The  leucocytes  may  be  increased  to  15,000,  rarely 
more.  Schneyer^  stated  that  the  usual  increase  in  the  number  of 
leucocytes  found  during  digestion  is  absent  in  all  cancer  cases.  This, 
in  my  opinion,  is  observed  almost  always  as  a  late  condition,  and  is 
due  to  the  loss  of  the  normal  digestive  functions  of  the  stomach.  It  is 
therefore  of  little  diagnostic  significance  in  early  cases,  since  on  several 
occasions  I  have  found  it  to  be  absent  all  the  way  through  the  course 
of  cases.  Occasionally,  when  either  an  ulceration  or  reactive  inflam- 
mation is  marked,  a  higher  than  normal  polymorphonuclear  count  is 
noted. 

Condition  of  the  Urine. — On  account  of  deficient  ingestion,  vomit- 
ing, and  long  retention  of  food  in  the  stomach,  the  urine  is  diminished 
in  quantity  and  concentrated.  The  amount  of  chlorides  may  be  dimin- 
ished, and  the  excretion  of  nitrogen  increased  beyond  the  food  values. 
A  peptonuria  may  be  observed  from  absorption  into  the  general  circula- 
tion by  way  of  adhesions  to  organs  not  directly  connected  with  the 
portal  system  of  veins,  or  it  may  be  by  way  of  an  ulcered  surface,  though 
this  to  me  seems  doubtful.  High  indicanuric  urines  are  common,  par- 
ticularly when  peritoneal  carcinosis  or  stenosis  is  present. 

Edema. — An  initial  malleolar  edema  may  be  seen  for  a  short  time 
in  an  early  case.  Usually,  however,  it  is  found  only  in  the  late  cases, 
when  it  is  more  of  an  anasarca  with  or  without  the  presence  of  ascites. 
The  pleura  and  pericardium  may  also  contain  fluid  which  is  not  caused 
by  metastasis  in  them.  The  dropsied  development  is  due  to  the 
reduced  condition  of  the  body,  the  anemia,  and  the  intoxication.  Gen- 
eral itching  of  the  skin,  like  that  found  in  diabetes,  may  be  present. 

Cachexia. — Cancer  always  leads  to  cachexia,  which  is  most  pro- 
nounced when  the  emaciation  is  well  advanced.  This  begins  as  a 
faint  lemon-yellowish  tint,  which  darkens  into  a  beeswax  color  later 
in  the  case.  In  the  beginning,  care  must  be  taken  not  to  confound  the 
color  with  a  slight  hepatogenous  jaundice.  When  the  waxy,  tanned 
color  is  present,  this  is  not  so  liable  to  occur.  To  me,  in  a  well- 
advanced  case,  the  color  of  cancer  cachexia  is  quite  characteristic  of  the 
disease,  although  it  must  be  said  to  very  closely  simulate  that  found  in 
other  severe  debilitating  illnesses — such  as  Addison's  disease,  hepatic 
cirrhosis,  cardiac  affections  and  amyloid  degeneration.  Doubts  about 
its  presence  may  be  so  confusing  as  to  make  it  of  questionable  value, 
and  thus  it   might  be  considered   of  only  relative   importance  as  a 
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single  symptom  of  carcinoma.  It  is  brought  about  by  the  anemia,  the 
subnutrition,  and  the  cancer  toxemia. 

Metastases. — These  occur  commonly  in  adjacent  and  in  remote 
organs — general  peritoneum,  pleura,  pericardium,  left  supraclavicular 
and  inguinal  lymph-nodes,  skin,  nervous  system,  etc.  The  liver  is  the 
most  frequently  involved. 

Tumor. — The  presence  of  a  tumor  in  the  gastric  region  added  to 
the  important  other  symptoms  is  usually  confirmatory  of  cancer.  It  is  the 
one  reliable  symptom  of  the  group.  Owing  to  the  position,  stomach 
tumors  of  the  cardia,  lesser  curvature,  and  posterior  wall  are  rarely 
felt  unless  they  are  of  considerable  size.  Those  in  the  pylorus, 
anterior  wall,  and  most  of  the  greater  curvature  are  readily  felt  when 
of  some  size.  Inspection  alone  in  an  emaciated  subject  may  disclose 
its  presence,  when  it  will  be  seen  as  a  flattened  mass  raising  the  epigas- 
trium (with  the  patient  in  the  recumbent  position).  With  the  tips  of  the 
fingers,  a  hard,  nodulated  body  of  varied  size  and  shape  is  generally  felt, 
although  the  mass  may  be  felt  somewhat  soft,  perhaps  small,  and  occa- 
sionally smooth  on  the  surface.  The  mass  is  usually  not  influenced  by 
ordinary  respiration  unless  adhesions  with  the  liver  exist,  when  it  would 
move  up  and  down.  On  deep  inspiration  a  pyloric  growth  or  those  of  the 
curvature  without  adhesions  may  descend  slightly  and  can  be  held  in 
the  lowered  position  during  expiration.  The  growth  is  usually  high, 
near  the  median  line,  and  approaching  to  the  right  or  left  costal  margin. 
From  its  weight  it  may  have  dragged  the  pylorus  downward  until  this 
is  situated  at  the  umbilicus,  or  even  lower  in  the  abdomen.  It  is 
accessible  to  palpation  late  in  80  per  cent,  of  the  cases  seen,  and  is  usually 
observed  after  the  third  month  of  the  disease.  Examination  by  palpa- 
tion is  usually  made  with  the  patient  lying  down,  drawing  the  knees  up 
and  separating  them  somewhat  to  relax  the  abdominal  muscles  still 
further.  Diverting  the  patient's  attention  by  conversation  is  also  helpful 
in  obtaining  a  relaxed  abdomen.  Of  service  sometimes  in  the  doubtful 
cases  is  examination  in  a  warm  bath  or  under  narcosis.  Inflation  of  the 
stomach  may  be  resorted  to,  to  bring  the  tumor  into  reach  or  cause  it  to 
disappear  when  it  is  posterior  or  in  the  lesser  curvature  and  the  organ 
is  low.  In  a  very  few  cases  gastrodiaphany  may  show  the  shadow  of  a 
tumor  when  it  is  in  the  anterior  wall  or  very  general  about  the  pyloric 
region.  The  X-ray,  however,  is  the  best  method  of  noting  the  location, 
extent,  and  the  type  of  growth. 

Important  points  in  the  X-ray  method  of  examination  in  which  tumor 
formation  is  the  main  factor  in  their  production  are  the  following: 
bismuth  residue  after  six  hours,  peristaltic  wave  jumps  in  the  lesser 
curvature,  marked  defects  in  the  stomach  shadow  at  the  lesser  curvature 
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or  pars  medica  or  pylorica,  shortening  and  retraction  upward  of  the 
stomach,  and  the  manifestation  of  the  presence  of  bismuth  directly  out- 
side of  the  line  of  the  lesser  or  greater  curvatures. 


DEFINITE  SYMPTOMS  PRODUCED  BY  THE  LOCATION 

OF  THE  TUMOR. 

Cardia,  Pylorus  and  Body  of  the  Stomach. 

Cardia. — From  the  obstruction  of  the  malignant  growth  (stenos- 
ing  the  orifice  and  interfering  with  the  normal  resiliency  of  the  open- 
ing), dysphagia  is  common  and  is  a  cardinal  symptom.     The  first 
notice  of  this  is  usually  in  a  delay  and  in  the  labor  necessary  in  swallowing 
solid  foods.     This  is  accompanied  with  a  fullness  and  distress  in  the 
lower  sternal  region  which  continues  until  the  food  has  passed  through 
the  cardia.     The  patient  eats  slowly,  unconsciously  chews  his  foods 
finer,  and  stops  eating  at  intervals  during  the  meal.     He  then  begins 
to  employ  fluids  to  wash  the  food  from  the  gullet,  and  eschews  the 
solid  forms  of  food   (meats,  hard  vegetables,   etc.).     This  stenosis 
grows  more  pronounced  until  finally  he  employs  only  the  fluid  foods. 
This  is  followed  by  the  pitiful  stage  of  not  being  able  to  swallow  any- 
thing.    When  this  point  is  reached,  the  food  collects  in  the  esophagus, 
when,  after  straining  and  retching,  the  patient  regurgitates  it.    With 
the  ejected  food  is  generally  found  mucus  and  perhaps  blood.    At 
other  times  than  when  eating  a  burning  pain   exists   in   the  inner 
cardiac  region  or  back,  and  more  or  less  clear  fluid  may  be  ejected 
from  the  gullet,  especially  at  night  when  recumbent.     The  stomach  at 
this  late  stage  of  stenosis  is  usually  considerably  smaller  than  normal 
diflfering  in  this  way  from  the  clinical  picture  of  dilated  stomach 
ordinarily  observed  in  cancer  of  the  pylorus  and  pyloric  region.    Abont 
one-fifth  of  the  stomach  cancers  are  found  at  the  cardiac  end  of  that 
viscus. 

The  diagnosis  is  usually  suggested  by  the  history  of  dysphagia,  and 
the  obstruction  offered  to  the  passage  of  the  stomach-tube  or  bougie,  the 
same  occurring  at  the  point  down  from  the  incisors  which  would  cor- 
respond to  the  cardia,  according  to  the  height  of  the  patient.  When  the 
condition  is  found,  further  examination  should  be  made  with  different 
sized  olives  until  the  one  which  passes  through  is  obtained.  This  gives 
the  degree  of  stenosis,  while  the  grasping  of  the  shoulders  of  the  with- 
drawing olive  by  the  growth  will  give  its  degree  of  resistance.  Too 
much  force  in  passing  through  a  stenosis  should  not  be  employed, 
because  of  the  danger  of  mechanical  injury  and  the  liability  to  subsequent 
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periesophageal  infections — which  are  very  likely  to  be  fatal.  In  laif 
cases  or  when  the  growth  is  irregular  in  shape  the  stenosis  may  not 
permit  of  the  passage  of  instruments. 

With  the  use  of  a  tube  and  a  suction  ball,  additional  facts  pertain- 
ing to  the  presence  of  malignancy  are  often  obtained.  These  arc 
found  in  detached  particles  of  the  malignant  growths;  blood,  which 
usually  is  altered  and  fetid  but  may  be  fresh  and  clear  (in  the  latter 
event  it  is  not  so  sure  a  sign);  pus  and  mucus;  and  long-retained, 
undigested  foods,  without  the  admixture  of  hydrochloric  acid  or  the 
enzyme  of  the  stomach.  In  obtaining  these  the  instillation  of  20  or  30 
cubic  centimeters  of  water  through  the  tube  and  then  aspirating  this  is 
helpful  in  securing  more  significant  results. 

The  use  of  the  X-ray  is  very  valuable  in  these  cases.     If  a  mix- 
ture of  acacia-bismuth  or  rather  coarsely  cut-up  meat   (about  2  ounces' 
mixed  with  one  of  the  bismuth  salts  (about  25  grams)   and  the  entire 
quantity  swallowed,  a  radiograph  will  usually   show    a   long,   sausag^ 
shaped  shadow,  the  lower  pole  of  which  is  at  the  cardia.     Other  plates 
will  show  a  normal-sized  esophagus,  shortened  by  the  stenosing  portion, 
with  a  tail-like  end  representing  the  upper  portion  of  the  channel  through 
which  the  bismuth  had  passed.     This  meat  and  bismuth  mass  or  other 
mixtures  of  bismuth  must  be  swallowed  quickly  and  the  exposure  made 
at  once  with  the  patient  in  the  upright  position  and  the  plate  under  the 
side  of  the  thorax.    Another  very  valuable  and  perfect  measure  (although 
hardly  necessary  in  most  cases)   is  the  use  of  the  esophagoscope.  b>* 
means  of  which  the  neoplasm  can  often  be  seen  and  a  portion  of  tissue 
gained  for  section. 

A  sign  of  some  value  is  a  delay  of  over  ten  or  more  seconds  of 
the  cardia  squirting  sound  following  deglutition,  and  which  is  heard 
normally  at  the  cardia  in  seven  seconds.  This  is  tested  for  by  having 
the  patient  swallow  water,  timing  the  moment  of  the  rise  of  the 
larynx,  and  then,  with  the  bell  of  the  stethoscope  at  the  left  of  the 
cnsiform,  noting  when  the  fluid  passes  into  the  stomach.  Too  much 
dependence  should  not  be  placed  upon  delays  in  this  second  sound  of 
deglutition,  because  it  may  he  normal  even  in  moderate  stenosis,  and 
much  lengthened  in  some  persons  who  are  perfectly  well.  Then, 
again,  it  may  not  be  heard  at  all,  or  be  confused  with  sounds  generated 
within  the  stomach.  It  is  sometimes  most  audible  between  the 
spinous  process  and  just  inside  of  the  angle  of  the  left  scapula. 

The  existence  of  a  left-sided  pleuritis  may  be  of  some  diagnostic 
significance  in  carcinoma  of  the  lesser  curvature  or  cardia.  If  no 
other  etiological  factor  for  the  existence  of  a  left-sided  pleurisy  or  left 
base  consolidation  of  irregular  type  (usually  a  triangular  consolida- 
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tion  extending  from  the  vertebral  column  to  the  midaxillary  line)  can 
be  demonstrated,  and  other  symptoms  are  present  which  point  to  the 
existence  of  carcinoma,  then  a  suspicion  can  be  entertained  that  these  are 
the  result  or  due  to  the  presence  of  malignant  disease,  usually  at  the 
cardia. 

Pylorus. — Three-fifths  of  all  gastric  cancers  occupy  the  pyloric 
region,  or  spread  out  from  there.  At  this  site,  uncovered  in  the  abdomen 
as  it  is,  the  tumor  is  usually  easily  palpable.  When  the  stomach  is 
atonic,  the  giving  of  water  draws  the  pylorus  down  and  renders  it  more 


Fig.    102. — Photomicrograph   of    a   section   of   a   carcinoma   of    the 
~ich  involving  mainly  the  pylorus,  showing  large  collections  of  car- 
la  cells  between  the  muscle  bundles  and  also,  as  the  center  of  the 
picture  shows,  the  actual  infiltration  of  the  musculature  itself.     X   70. 

accessible  for  examination.  The  same  rule  holds  good  in  the  case  of 
distention  from  foods,  although  in  my  experience  too  vigorous  inflation 
with  gas  may  mask  the  results  obtained  from  both  palpation  and  inspec- 
tion. When  the  organ  is  displaced  downward  (ptosia),  the  pylorus  may 
be  much  lower  than  just  below  the  liver  in  the  median  line,  which  is  its 
most  frequent  position. 

Characteristic  of  growths  in  the  region  of  the  pylorus  are  the  vomit- 
ing and  the  peculiar  stomach  contents,  both  of  which  have  been 
described.     These  are  due  to  mechanical  obstruction  to  the  exit  of 
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chyme  and  its  accumulation  in  the  stomach.  It  may,  however,  be  due 
to  stiffening  of  the  pyloric  region  from  carcinomatous  infiltration  of  t;  t 
muscle  bundles  at  that  site,  and,  as  I  have  seen  on  two  occasions  w'r.er. 
the  primary  growth  was  in  the  posterior  wall,  there  would  be  no  actual 
stenosis  of  the  pylorus  itself.  In  these  instances,  the  entire  lumen  ■;: 
the  stomach  is  contracted  at  that  point,  and  this  is  equivalent  t: 
stenosis  at  the  valve  itself.  The  vomitus  is  generally  large  in  amour.:. 
running  in  one  of  my  cases  to  1650  cubic  centimeters  at  a  time. 

Stagnation  of  foods  is  a  common  symptom.     This  is  due  to  the 
obstruction  by  the  growth,  muscle  paresis  accompanying-  an  atrophy,  ar.i 
the  absence  of  the  hydrochloric-enzymotic  function.     Foods  ingested  tie 
day  before  are  often  found  present  in  the  stomach,  and  such  anide5  a^ 
fruit,  prune,  or  raisin  skins  and  other  substances  difficult  to  disinteeraie 
may   remain   present  in   the  organ   for  two  days    or    more.     Man} 
times  in  these  cases  pieces  of  food  will  obstruct  the  eyes  of  a  tube  ?: 
as  to  render  it  difficult  to  empty  the  stomach  by  lavag^e.    The  stomach 
is  usually  much  enlarged  on  physical  examination,  and  visible  peris- 
taltic movements  of  the  stomach  are  important  symptoms.    In  other  cz^^ 
(and  they  comprise  the  majority),  the  organ  is  small,  and  the  X-ray 
plates  show  that  the  lesser  curvature  and  upper  wall  of  the  dui.»denun: 
are  encroached  upon  by  the  growth.    These  also  show  a  limitation  of  the 
normal  peristaltic  waves  to  the  fundic  end  and  greater  curvature.  anJ 
their  complete  absence  in  the  pyloric  end,  which  is   stiffened  by  the 
neoplasm. 

Stomach  Walls. — In  growths  of  the  stomach  proper,  the  lesser 
curvature  is  the  most  commonly  affected.    After  these  in  clinical  order 
come  those  of  the  stomach  as  a  whole,  the  greater  curvature,  the 
posterior  wall,  and  finally  the  anterior  wall.    As  the  growth  encroaches 
upon  the  orifices,  the  clinical  picture  generally  changes.     In  those  oi 
the  posterior  wall  a  tumor  may  not  be  evident  from  without,  and  still 
the  gastric  contents  be  that  of  a  true  pyloric  stenosis.     Evident  tumors 
are  liable  to  be  to  the  left  of  the  median  line,  and  the  stomach  may  be 
found  contracted  because  oi  diffuse  infiltration;  in  these  instance-  tht 
chamber  is  small  and  its  contents  little.     In  practically  all  of  the  wall 
affections,  food  stagnation  is  also  present,  but  the  food  is  liable  to  be  in 
finer  particles  than  in  those  of  the  pylorus.     When  there  is  a  ver} 
extensive  involvement  of  the  walls  the  term  "leather-bottle  stomach" 
has  been  applied — a  not  inapt  descriptive  term.     The  esophagus  and 
the  duodenum  are  sometimes  involved  in  these  diffuse  forms.     Tumors 
of  the  lesser  curvature  arc  not  palpable  ( unless  the  stomach  is  low  or  tlie 
growth  is  of  some  size),  while  those  in  the  anterior  wall  and  greater 
curvature  are  quite  evident  early. 


PLATE  LVIII. 


Soft  glandular  carcinoma  of  the  stomach  directly  at  the  pylorus.  The 
latter  barely  admitted  the  passage  of  the  tip  of  the  finger  at  post  mortem. 
The  stomach  contained  260  c.c.  of  so-called  "carcinoma  juice."  A,  Car- 
cinoma,    B,  Secondary  carcinoma  nodules,     C,  Stomach.    D,  Duodenum, 
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GASTRIC  ANALYSIS. 

Hydrochloric  Acid. — The  diagnosis  of  cancer  is  often  made  from 
the  above-enumerated  symptoms  and  findings  and  the  examination  of  the 
gastric  contents.  In  addition  to  the  important  results  obtained  in  the 
examination  of  gastric  contents  in  the  way  of  acquiring  knowledge  of  the 
dynamic  power  of  the  organ,  most  important  are  the  chemical,  bacterio- 
logical, and  pathological  findings.  In  fact,  it  may  be  said  that  these 
latter  not  only  confirm  but  primarily  make  many  of  our  diagnoses  for  us. 
It  is  unfortunate  that  the  specific  trilogy  of  laboratory  findings  in 
gastric  cancer — ^absence  of  HCl,  presence  of  much  lactic  acid  and 
large  numbers  of  Boas-Oppler  bacilli — ^usually  means  a  late  case,  and 
that  some  positive  and  sure  means  has  not  been  found  to  make  possible 
an  early  diagnosis  in  cases  of  cancer.  Leaving  out  of  consideration  the 
cardia  growths  and  those  which  occur  under  a  connective-tissue  forma- 
tion— like  carcinomatous  degeneration  of  a  chronic  ulcer — our  knowledge 
to-day  and  my  own  belief  are  about  as  follows : — 

The  common  absence  of  hydrochloric  acid  in  gastric  cancer  was 
definitely  disclosed  by  Van  den  Valden  in  1879.  In  a  general  way  it 
may  be  said  to  be  absent  late  in  the  disease  in  practically  all  of  the  cases 
of  true  gastric  cancer.  In  the  beginning  of  the  disease  in  a  pre- 
viously healthy  stomach,  and  for  some  time  during  its  early  progress, 
it  may  be  found,  but — important  to  note — usually  in  diminishing  quan- 
tities as  time  goes  on.  In  the  beginning  of  pyloric  cancer  toxic  dis- 
charge from  the  cancer  may  irritate  the  stomach  surface  so  that  the 
acid  content  is  actually  increased.  In  the  end  this  same  toxin  destroys 
the  secreting  cells,  causing  a  diminution  and  finally  a  cessation  of  the 
acid-enzymotic  secretion.  Added  to  this  then,  come  the  bacteria  and 
organic  acids  and  irritations  from  decomposing  foods  to  further  complete 
the  destruction.  While  the  absence  of  the  hydrochloric  acid  in  itself  is 
not  indicative  of  cancer  (atrophic  gastritis,  anachlorhydria),  in  patients 
who  have  reached  late  middle  life  and  who  present  other  suggestive 
signs  of  malignant  affection  it  is  a  valuable  symptom.  With  the  loss  of 
the  acid,  the  pro-enzyme  is  also  found  wanting.  It  has  recently  been 
suggested  that  malignant  disease  of  the  fundus  and  body  may  be  differ- 
entiated from  that  of  the  pylorus  by  a  quicker  loss  of  the  acid  than  that 
of  the  enzymes,  pepsin  being  used  to  designate  this. 

Graham  and  Guthrie,  who  studied  the  gastric  findings  in  150  cases 
of  gastric  cancer  at  Mayo's  clinic,  reported  the  following:  Of  the  cases 
of  gastric  cancer  free  hydrochloric  acid  was  absent  in  only  80,  lactic 
acid  was  present  in  but  64,  and  food  remnants  in  63.  To  turn  from 
figures  to  comments,  it  is  seen  that,  while  free  hydrochloric  acid  and  food 
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remnants  are  rarely  present  with  advanced  gastric  carcinoma,  in  tbt 
earlier  cases  the  direct  methods  of  examination  may  avail  us  little  or 
nothing.  Decided  food  remnants  are  of  greater  significance  as  a  surgicil 
indication  than  the  acid  percentages.  On  the  other  hand,  there  are  a  in- 
cases in  which  the  subjective  symptoms  are  indefinite,  and  where  the 
test-meal  throws  the  first  light  upon  the  pathological  condition  prtsoiL 
And  so  gastric  analysis,  like  so  many  other  of  our  chemical  tests,  must 
not  be   relied   upon  to  the  exclusion  of  clinical    factors,   but  is  to  It 


Fig.  103. — Phoiomicroaraph  of  a  piece  of  tissue  which  was  found  in 
wash  water  from  a  case  of  medullary  carcinoma.  The  specimen  contains 
practically  only  carcinoma  cells  and  was  observed  as  a  colorless  shred 
almost  indistinguishable  in  the  water.  Stained  with  eosin  and  hema- 
toxylin.    X   lOS. 

accepted   only   in   connection   with   careful   anamnesis,    physical   exam- 
ination, etc. 

Organic  Acids. — Considerably  more  important  than  the  absence  of 
hydrochloric  acid  is  the  presence  of  abnormal  amounts  of  lactic  acid 
While  lactic  acid  is  present  in  many  normal  stomachs  (from  milk, 
meats,  fish  and  milk  foods),  it  is  only  in  very  small  quantities.  lo 
these  instances,  and  in  some  of  the  gastrittdes  in  which  the  digestion 
is  tardy  and  the  gastric  secretion  somewhat  low,  the  amount  is  far 
below  giving  reactions  with  Simon's  modification  of  Kelling's  test  or  the 
Uffelmann   reagent.     The   formation   of   lactic  acid  in   the   stomach  is 
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pathological,  and  when  it  occurs  in  easily  recognizable  quantities  it  is 
strongly  suggestive  of  cancer. 

The  method  of  Boas,  to  whom  much  credit  is  due  in  the  develop- 
ment of  this  subject,  is  to  employ  a  test-meal  which  is  free  from  lactic 
acid,  and  when  this  acid  is  found  in  the  return  fluid,  obviously  it  had  been 
generated  in  the  stomach.  For  this  purpose  he  employs  a  soup  made 
of  Knorr's  oatmeal  ingested  after  a  thorough  washing  of  the  stomach. 
One  hour  afterward  the  gastric  contents  are  obtained  and  examined 
for  lactic  acid  by  the  Boas  method,  Uffelmann's  test  or  the  ferric 
chloride  solution  (Kelling).  It  must  be  said  that  to  make  this  test 
of  more  positive  value,  milk  should  not  be  allowed  to  be  taken  during 
the  twenty-four  hours  previous  to  the  ingestion  of  the  oatmeal. 

The  formation  of  lactic  acid  is  due  to  fermentation  within  the 
stomach,  brought  about  by  the  absence  of  hydrochloric  acid  and  the 
stagnation  of  food.  Added  to  this  are  the  influence  of  the  lactic  acid 
bacilli  on  the  gastric  contents  and  the  marked  diminution  of  the  gastric 
enzyme. 

While  lactic  acid  in  excessive  amounts  is  found  in  about  90  per 
cent,  of  gastric  cancer  cases,  it  is  present  in  a  few  of  the  non-malignant 
affections  of  the  pylorus  (cicatricial  contractions,  perigastric  adhesions, 
hypertrophic  stenosis,  chronic  ulcer  of  the  aged)  where  obstruction 
and  fermentation  have  permitted  of  organic  acid  formation.  It  may 
also  be  present  under  the  relative  conditions  of  marked  atonia  and 
absence  of  gastric  secretion  (enterogastric  and  gastric  atrophy,  pernicious 
anemia,  and  passive  congestion).  In  cases  of  early  cancer,  and  in  those 
forms  in  which  the  cancer  is  practically  outside  of  the  organ  or  affecting 
the  mucosa  only  slightly  (ulcus  carcinomatosum,  or  small  surface 
growths),  the  lactic  acid  formation  may  not  be  observed  or  not  until  very 
late  in  the  disease.  Thus  it  is  that,  like  all  laboratory  tests,  its  value 
is  in  a  positive  sense,  and  its  absence  does  not  necessarily  exclude  cancer. 

Tumor  Particles  and  Organic  Findings. — The  one  pathognomonic 
symptom  of  gastric  cancer  (other  than  its  observation  by  exploratory 
incision,  to  view  the  growth  through  the  gastroscope  or  to  demonstrate 
a  diffuse  growth  in  the  gastric  wall  by  X-ray)  is  the  finding  of  particles  of 
tumor  in  the  vomitus  or  removed  gastric  contents. 

These  fragments,  which  are  not  commonly  found,  are  usually 
encountered  quite  accidentally.  Search  for  them  should  always  be 
made  in  test-meals  and  lavage  water  from  all  suspicious  cases.  In 
rare  instances  they  may  be  met  with  before  the  tumor  is  palpable  from 
without,  but  generally  they  are  only  obtained  late  in  a  case  after  the 
other  symptoms  arc  quite  conclusive.  They  are  usually  seen  as  a 
film  or  quite  colorless  piece  of  tissue  and  thus  may  easily  escape 
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observation,  or  they  may  be  found  reddish  or  brownish  in  color  from 
blood  in  their  substance.  I  would  suggest  the  more  universal  employ- 
ment of  the  practice  to  run  all  wash  waters  through  a  very  fine  mcul 
sieve  so  as  to  collect  all  particles  from  the  stomach,  whatever  the  diag- 
nosis of  the  case  may  be.  In  this  way,  no  doubt,  more  cancer  par- 
ticles will  be  found.  For  this,  and  for  the  purpose  of  collecting 
particles  of  food  from  the  stagnant  stomach,  I  would  advise  the  use 
of  the  sifting  pail  described  in  Chapter  VIII. 

In  some  cases,  the  diagnosis  may  be  made  by  the  finding  of  smaller 
pieces  of  cancer  tissue  in  the  lavage  water  consisting  essentially  of  a 
conglomeration  of  a  few  cells.  It  is  probable  that  carcinoma  cells  arc 
commonly  shed  in  most  cases,  but  one  is  beset  with  much  difficulty  in 
collecting  them.  Then  there  is  the  great  question  in  the  examinations 
as  to  whether  suspicious  cells  that  are  seen  are  really  carcinoma  cells 
or  only  particles  of  vegetable  tissue  consisting  of  small  round  cells. 
It  is  because  of  this  and  the  free  nuclei  normally  present  from  free 
cells  in  all  stomachs  that  the  clinical  value  of  these  examinations  is  ven' 
doubtful.  On  a  number  of  occasions  I  have  centrifuged  wash  water 
in  the  search  for  them  when  I  believed  they  were  most  probably  present, 
and  other  materials  (fine  food  particles,  mucus,  bacteria,  etc.)  obscured 
the  fields  so  that  it  was  quite  impossible  to  be  sure  that  what  looked 
like  suspicious  cells  were  positively  elements  from  a  cancer.  Blood  and 
pus,  however,  commonly  present  in  cancer  cases,  are  important  and 
valuable  findings.  Blood  is  particularly  important,  especially  when  it  i? 
constantly  found  in  the  lavage  water.  It  represents  leakage  from  the 
growth  surface.  It  is  only  rarely  found  in  cases  of  simple  ulcer  which 
are  well  enough  to  be  lavaged.  Trauma  from  the  tube  may  cause  its 
presence  (particularly  under  the  influence  of  retching  and  straining), 
but  this  can  usually  be  obviated  or  plainly  accounted  for.  The  examina- 
tion of  the  feces  for  the  presence  of  blood  is  positive  in  about  53  per 
cent,  of  all  cases  of  gastric  carcinoma,  and  a  higher  percentage  than  that 
in  malignant  disease  of  the  intestine.  The  pus  usually  is  not  fetid,  and  is 
due  to  ulcerous  destruction  of  the  cancer  surface. 

The  microscopic  examination  of  stagnant  gastric  contents  in  cases 
of  cancer  is  most  important.  Naturally,  food  particles,  especially 
meats,  are  quite  common.  And  when  taking  into  consideration  the 
time  of  their  ingestion,  the  appearance  of  them  in  quantity  is  con- 
firmatory of  stagnation.  The  giving  of  raisins  the  evening  before  and 
observing  if  the  skins  are  present  in  the  morning  stomach,  as  shown 
by  Mayo,  is  a  simple  and  valuable  method  of  noting  stagnation.  Yeast 
and  molds  are  generally  absent,  while  the  presence  of  cocci,  either 
staphylococci,  streptococci,  or  diplococci,  is  a  common  picture.     These. 
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of  course,  are  suggestive  of  ulceration,  a  condition,  in  my  opinion,  which 
occurs  early  in  many  gastric  cancers.  The  sarcinse  are  rarely  met  with 
in  a  late  case,  and  when  they  had  been  present  in  an  ulcer  case  and  are 
.no  longer  to  be  found,  particularly  if  the  pains  or  stomach  distress  had 
decreased  about  the  same  time,  it  is  strongly  suspicious  of  carcinomatous 
degeneration  and  operation  is  indicated. 

A  frequent  constituent  of  the  microscopic  picture  of  stomach  con- 
tents  is   the   presence   of    numbers   of    large-sized,    non-motile    organ- 


Fi^.  104. — Photomicrograph  of  a  drop  of  stomach  contents  in  a  case 
of  gastric  carcinoma  with  gastrocolonic  fistula,  showing  a  mixture  of  stom- 
ach and  colon  bacteria,  a.  Bacillus  coli  communis ;  b.  Bacillus  aerogenes 
capsulatus ;  c.  Gram -positive  diplococci.  These  three  forms  arc  common 
denizens  of  the  gut;  d,  Boas-Oppler  bacillus;  e.  Starch  substance  from  the 
test-meal.    The  laiier  tivo  being  from  the  stomach.    X  1000. 


isms  called  the  Boas-Oppler  bacilli.  They  are  seen  as  long,  rod-shaped 
bacilli,  found  in  running  formations,  or  they  may  be  seen  detached  from 
one  another  and  lying  in  all  directions  like  small  sticks,  or  they  may  join 
each  other  in  a  zigzag  order.  In  length  they  are  from  6  to  S^it  and  are 
about  1  /•  in  thickness.  They  are  anaerobic  and  occur  without  the 
formation  of  spores.  When  viewed  under  a  cross-light,  plain  or  when 
but  slightly  stained,  they  present  a  shiny,  hyaline  appearance.  The 
bacilli  are  capable  of  coagulating  milk  and  generating  lactic  acid  from 
various  sugars,  and  may  therefore,  according  to  Boas,^  be  looked  upon 
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as  the  main  or  one  of  the  inciting  factors  of  lactic-acid  formation  in 
the  stomach.  They  are  quite  constantly  found  in  carcinoma  when 
lactic  acid  is  present  in  excessive  amounts^  and  are  alitiost  always 
absent  in  any  amounts  in  the  non-malignant  affections.  The  organism 
is  readily  stained  with  the  usual  aniline  stains  and  is  Gram-positive. 

When  lactic  acid  is  found,  the  lactic  acid  bacillus  is  also  present. 
In  doubtful  lactic  acid  reactions  its  presence  is  of  some  significance. 
The  presence  of  the  lactic  acid  formers — lactic  acid  bacilli  and  the 
Boas-Oppler — is  not  as  valuable  clinically  as  the  presence  of  lactic  acid 
itself.  I  have  observed  cases  of  cancer  where  it  was  impossible  to  be 
sure  that  these  organisms  did  or  did  not  exist  and  still  lactic  acid  was 
present  in  easily  determinable  quantities. 

A  test  of  the  gastric  filtrate  for  carcinoma  of  the  stomach  has 
been  advanced  by  Neubauer  and  Fischer.  The  principles  upon  which 
it  is  based  are,  that  the  digestion  of  proteins  proceeds  farther  in  a  car- 
cinomatous stomach  than  in  a  normal  one,  due  to  the  presence  of  an 
enzyme  from  the  carcinoma  which  is  analogous  to  trypsin  in  its  action, 
and  that  the  amino-acid  tryptophan  in  peptid  combination  as  glycyl- 
tryptophan .  cannot  be  digested  by  pepsin  and  does  not  give  a  color  with 
bromine;  when  the  tryptophan  is  split  by  a  tr^'ptic  ferment  (such  as  the 
one  from  a  carcinoma)  a  reddish  color  results  when  the  bromine  vapor  is 
added. 

The  test  is  performed  by  first  thoroughly  purging  the  patient,  the 
giving  of  an  Ewald  test-meal  the  next  afternoon  which  is  extracted  in 
three-quarters  of  an  hour,  testing  same  first  for  the  presence  of  blood, 
bile  and  amylopsin,  and  if  these  are  negative,  then  filtering  and  testing 
for  tryptophan  with  bromine  vapor,  and,  if  this  also  is  negative,  proceed- 
ing as  follows:  10  cubic  centimeters  of  the  filtrate  are  added  to  2  cubic 
centimeters  of  glycyl-tryptophan  sohition,  the  mixture  is  covered  with  a 
layer  of  toluol  and  placed  in  an  incubator  for  twenty-four  hours  at  37**  C. 
At  the  end  of  this  time  about  3  cubic  centimeters  are  removed  with  a 
pipette,  put  in  a  test-tube,  a  few  drops  of  a  3-per-cent.  solution  of  acetic 
acid  are  added,  and  the  bromine  vapor  gently  blown  down  the  side  of  the 
test-tube  in  small  amounts  at  a  time  so  as  not  to  color  the  filtrate  with  it 
too  quickly.  If  tryptophan  is  present,  a  color  develops  which  varies  from 
a  light  pink  to  a  deep  red  violet  and  the  test  is  positive. 

Enough  time  has  elapsed  to  draw  definite  conclusion  as  to  the  value 
of  this  test,  which  the  author  believes  to  be  a  more  valuable  one  for  cases 
of  gastric  cancer  than  the  Solomon  test.  Up  to  the  present,  I  have  used 
this  test  in  the  examination  of  over  2000  test-meals  from  1768  cases  (all 
kinds  in  which  the  HCl  was  low  or  absent).  Of  these,  271  were  cases  in 
which  the  diagnosis  of  carcinoma  was  made,  and  in  133,  operation  or 
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autopsy  proved  the  correctness  of  it.  In  tliese  133,  the  test  was  positive 
one  or  more  times  in  77  cases,  slightly  less  than  ?0  per  cent.  In  the  other  76 
cases,  it  was  negative,  and  in  a  few  positive  at  one  time  and  negative  at 
other  times.  Of  the  1497  remaining  cases,  1 16  came  to  operation  in  which 
the  upper  abdomen  was  opened,  and,  altlwugh  27  of  these  gave  positive 
tests,  no  carcinoma  could  be  demonstrated.  Thus,  in  only  one-half  of  all 
proved  cancer  cases  was  it  present,  and  in  one-fourth  of  proved  non- 
cancerous cases  it  was  positive  also.    The  reason  for  its  absence  in  one- 


Fig.  105. — Photo m It rugrajjii  of  a.druij  of  gastric  content  aspirated 
from  a.  case  of  carcinoma  ventriculi  showing  the  Boas-Oppler  bacilli. 
Stained  with  aqueous  methyiene-blue.     X  700, 

half  of  the  cancer  cases  was  probably  that  almost  all  of  these  growths  were 
practically  extramucous.  there  being  tooJittle  or  too  fibrous  a  formation  in 
the  free  surface  of  the  stomach  to  secrete  the  necessary  ferment  for  the 
test.  And  the  reason  for  its  presence  in  the  non-cancerous  cases  was  that, 
as  Warfield  has  shown,  an  enzyme  existed  in  the  saliva  which  can  split  the 
tryptophan  from  the  dipeptid,  or  else  the  lactic  acid  bacilli,  yeast,  and 
other  fungi  did  this  instead.  I  acknowledge  the  presence  of  a  peptid- 
splitting  enzyme  in  cancer  juice,  but.  since  many  of  these  growths  are 
practically  extragastric  and  you  cannot  exclude  the  effects  of  the  saliva 
enzyme  in  a  low  or  non-  acid  stomach  of  a  non-cancerous  case,  the  test 
is  of  no  significant  value  in  the  diagnosis  of  cancer  of  the  stomach. 
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Although  the  reports  of  the  pathogenicity  of  this  test  continued  favorable 
(84  per  cent,  of  confirmed  cases),  my  results  from  it  are  far  from  as 
favorable.  Added  to  this  is  the  doubt  that  is  always  present  when  a  posi- 
tive result  is  obtained,  the  length  of  time  the  test  requires  for  its  careful 
performance,  and  the  expense  of  the  glycyl-tryptophan  solution.  Great 
care  is  necessary  in  making  the  test  that  certain  influencing  factors  arc 
eliminated.  Tryptophan  may  be  present  in  normal  stomachs;  there- 
fore, it  is  necessary  to  test  the  filtrate  with  the  bromine  vapor  befort 
the  test  is  instituted.  The  presence  of  blood  and  regurgitated  pan- 
creatic juice  must  also  be  eliminated,  because  the  first  contains  a 
proteolytic  ferment  which  can  split  the  peptid,  and  the  second  the 
ferment  trypsin  itself ;  therefore,  the  necessity  of  the  chemical  tests  to 
note  the  presence  of  occult  blood,  and  the  macroscopic  or  Gmelin  test 
for  bile,  and  the  hydrated  starch  test  for  amylopsin.  Neubauer  and 
Fischer  state  that  0.36  per  cent,  of  hydrochloric  acid  in  the  stomach 
will  render  the  test  negative ;  therefore,  if  more  than  this  amount  of 
the  acid  is  present,  the  filtrate  from  that  test-meal  cannot  be  used  and 
another  test-meal  should  be  extracted  with  which  an  alkali  was  given 
at  the  time  of  ingestion.  Lyle  and  Kober  advise  care  in  drawing  nega- 
tive conclusions  when  the  acidity  is  over  12  or  15  degrees,  and  also 
that  in  all  instances  the  hydrochloric  acid  acidity  of  the  filtrate  should 
be  neutralized  immediately  after  extraction  with  magnesia  usta;  the 
author  has  used  a  normal  solution  of  sodium  hydrate  for  this  purpose 
and  found  it  satisfactory,  litmus  papers  being  used  as  indicators.  The 
Weinstein  modification  of  the  test  is  only  one-third  as  reliable  as  is  the 
original. 

A  test  for  the  diagnosis  of  gastric  carcinoma  about  on  a  par  with 
that  of  the  glycyl-tryptophan,  and  decidedly  less  expensive  and  quicker  to 
perform,  is  that  of  Oppenheimer's.  The  procedure  is  the  following: 
Forty  minutes  after  an  Ewald  breakfast,  the  stomach  is  emptied  and  the 
contents  filtered.  To  the  clear  filtrate  add  3  per  cent,  acetic  acid  cautiously, 
a  drop  at  a  time.  In  case  the  reaction  is  positive,  a  turbidity  or  doad 
appears,  which  vanishes  only  after  considerable  acetic  acid  or  a  little 
hydrochloric  acid  is  added.  Dilution  with  one  to  five  volumes  of  dis- 
tilled water  causes  the  cloud  to  remain.  The  only  source  of  error  is 
mucus,  which  also  gives  a  cloud  with  acetic  acid;  but  this  cloud  is  unaf- 
fected by  the  addition  of  a  few  drops  of  HCl  and  does  not  occur  in  high 
dilution  of  the  gastric  contents.  If  the  gastric  filtrate  is  so  turbid  that 
dilution  with  an  equal  quantity  of  distilled  water  does  not  clear  it  the 
acetic  acid  test  cannot  be  employed.  Slow  filtration  through  a  wet,  folded 
filter  usually  yields  a  clear  filtrate.  The  test  may  be  applied  to  vomitus. 
and  blood  and  pancreatic  juice  are  not  disturbing  factors,  as  in  the 
glycyl-tryptophan  test. 
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Fuhs  and  Lintz  have  recently  advanced  a  urinary  test  which  I  have 
observed  positive  with  some  constancy  in  well-established  carcinoma  cases. 
Unfortunately  the  urines  of  some  of  the  rheumatism,  nephritis,  meningitis, 
and  almost  all  of  the  late  pregnancy  cases  give  positive  results.  But  when 
there  is  any  doubt  as  to  whether  a  pathological  condition  existing  in  any  of 
the  viscera  of  the  thorax  or  abdomen  is  cancerous  or  not,  and  when  the 
above-mentioned  conditions  can  be  ruled  out,  the  test  may  be  helpful  in 
drawing  attention  to  or  helping  to  confirm  the  diagnosis  of  malignancy. 
The  test  as  described  by  them  is  as  follows:  "Methylene-blue — we 
generally  use  3  to  5  drops  of  Loffler's  methylene-blue — is  added  to  a  test- 
tubeful  of  fresh  urine ;  sufficient  aniline  dye  is  used  to  give  it  a  decidedly 
blue  color.  The  urine  is  shaken  and  then  allowed  to  stand  at  room 
temperature  for  from  twelve  to  twenty-four  hours.  A  control  fresh 
specimen  of  normal  urine  similarly  treated  is  made.  At  the  end  of  said 
time  the  blue  color  of  the  urine  disappears;  the  upper  layer,  however, 
which  is  in  contact  wMth  the  air,  still  remains  more  or  less  blue.  The 
control  specimen,  on  the  other  hand,  remains  unchanged,  retaining  its 
uniform  blue  color."  The  test  is  of  no  value  in  high  bacterial  urines  and 
particularly  those  that  are  ammoniacal,  because  reduction  of  the  color 
always  takes  place  and  quickly.  Then,  again,  urines  from  normal  persons 
and  those  in  other  conditions  than  malignancy  may  give  positive  results. 
My  experience  has  been  that  one  should  hesitate  considerably  before 
attaching  much  significance  to  a  positive  reaction  by  this  test  in  a  doubtful 
case  of  malignancy. 

Last  and  of  much  importance  in  diagnosis  is  the  use  of  the 
X-rays  in  noting  irregularity  in  stomach  outline  in  localized  areas, 
usually  at  the  pylorus  and  the  lesser  curvature  (in  which  locality 
the  investigations  of  Peterson  and  Colmers  show  that  a  carcinoma  dis- 
plays a  marked  tendency  to  extend  within  the  stomach  wall  itself). 
According  to  Holzknecht,  gastric  tumors  indicate  their  presence  in  the 
skiagraphic  picture  in  one  or  more  of  the  following  three  ways:  (1) 
They  cause  the  appearance  of  what  look  like  empty  spaces  or  defects 
in  the  current  of  the  mass  in  the  stomach ;  (2)  they  cause  the  appear- 
ance of  abnormal  boundaries  of  the  stomach  mass;  (3)  they  produce 
irregularities  of  peristalsis.  Kuttner  doubts  very  much  whether  X-ray 
investigation  provides  any  information  that  cannot  be  determined  by 
other  means  of  investigation.  In  the  main,  up  to  very  recent  times 
with  the  slow  types  of  generators  used,  this  was  true.  But  in  the 
future  this  will  not  be  so,  for  there  is  much  of  significant  diagnostic 
value  in  the  sharp  pictures  that  are  now  possible.  Still,  I  wish  to  caution 
against  making  diagnoses  from  one  or  two  plates  alone  without  sufficient 
clinical  data  to  substantiate  them.    It  is  now  my  practice  to  make  at  least 
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three  sets  of  plates  (one  of  entire  stomach  and  one  of  the  pyloric  region 
alone),  on  three  different  occasions  of  about  four-day  intervals,  and  then 
compare  all  of  these  to  note  if  the  findings  observed  in  the  first  set  arc 
duplicated  in  the  later  ones.  By  this  method  there  is  much  valuable 
information  to  be  gaineS  by  the  X-ray  method  of  examination,  and  the 
dangers  of  mistakes  in  diagnosis  are  minimized  to  almost  nil, 

DIFFERENTIAL  DIAGNOSIS. 

The  diagnosis  of  moderately  advanced  gastric  cancer  resolves 
itself  into  the  diagnosis  of  the  attachment  of  a  palpable  tumor 
(whether  gastric  or  not),  whether  the  mass  is  malignant  or  benign, 
and  between  cancer  and  other  gastric  diseases. 

The  diagnosis  between  cancer  and  false  tumors  has  been 
described  (page  611).  Whether  an  existing  tumor  belongs  to  the 
stomach  proper,  and  if  so  to  which  portion,  or  to  the  surrounding 
organs  is  not  always  easy.  Clinical  points  on  this  are  offered  in  the 
following  list : — 

The  subject-matter  pertaining  to  benign  tumors  is  treated  in 
Chapter  XXIII,  page  650.  It  may  be  said  that  as  a  class  they  art 
conditions  not  accompanied  with  illness,  and  death  is  rarely  due  to 
them  excepting  possibly  in  an  indirect  way.  They  are  uncommoi 
affections  and  are  rarely  diagnosed  during  life.  Gall-bladder  condi- 
tions, thickenings  in  the  stomach  and  adhesions  about  the  pylorus  may 
mimic  a  tumor.  It  is  natural  to  understand  that  any  formation  whidi 
has  existed  for  several  years  is  not  likely  to  be  a  cancer. 

The  main  clinical  work  is  concerned  in  the  diagnoses  between 
cancer  and  other  gastric  diseases  of  a  pronounced  nature.  The  follow- 
ing are  those  conditions  that  may  be  confounded  with  it  and  whidi 
are  found  treated  in  more  detail  in  the  chapters  on  these  diseases: 
Ulcer  (particularly  chronic) ;  chronic  gastritis  (particularly  atrophic); 
gastric  ectasia;  pyloric  stenosis,  acquired  and  congenital;  stenosing 
hypertrophy  of  the  pylorus:  neurotic  states  of  absent  and  deficient  gastric 
secretion ;  severe  forms  of  neurasthenia  gastrica. 

Ulcer. — The  onset  of  symptoms  in  ulcer  is  usually  more  acute  and  the 
pain  more  piercing  and  agonizing  than  that  of  cancer.  The  pain  is  usually 
intensified  by  the  taking  of  meals,  and  relieved  when  the  stomach  is 
empty;  in  malignant  disease  the  pains  are  not  much  increased  by  the 
presence  of  food  in  the  stomach  and  are  present  all  of  the  time  in  about 
the  same  degree  of  severity.  The  tendency  of  the  ulcer  cases  toward 
recovery  makes  the  history  of  pain  and  that  of  hemorrhage  of  shorter 
duration.  In  chronic  ulcer,  however,  the  pain  may  continue  over  a  long 
time.     In  these,  hemorrhage  and  certainly  continuous  bleeding  are  quite 
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uncommon.  In  acute  ulcer  the  characteristic  front  and  back  pain  areas 
are  found,  while  in  cancer  the  pains  are  more  diffusely  distributed.  The 
tongue  in  ulcer  is  clean,  while  that  of  cancer  is  often  thickly  furred.  Ulcer 
patients  usually  are  well  nourished  and  fail  in  health  and  strength  hot 
very  slowly  or  not  at  all,  the  appetite  remains  good,  and  no  real  aver- 
sion for  food  exists.  The  gastric  findings  of  increased  or  normal 
amounts  of  hydrochloric  acid  and  enzyme,  very  little  or  no  stagnation 
of  foods,  no  increase  in  the  amounts  of  organic  acids,  no  Boas-Oppler 
bacilli,  also  the  prominent  feature  of  hypermotility  showing  but  little 
remains  of  a  test-meal  in  a  short  time  are  suggestive  of  ulcer.  Mocas 
is  usually  scant  in  the  ulcer  cases  and  no  tumor  presents  itself,  CYcn  after 
a  length  of  time.    The  X-rays  are  helpful  in  differentiation. 

Chronic  Gastritis. — When  this  is  of  the  atrophic  form,  the  find- 
ing of  gastric  cells  is  pathognomonic  of  chronic  gastritis.  The  bnj 
history  of  dyspeptic  disturbance  with  cause  for  its  origin,  the  fiiidii{ 
of  much  mucus  in  the  test-meal,  and  the  very  chronic  state  of  tlie 
illness  are  important.  Most  cases  of  chronic  catarrh  improve  sub- 
stantially under  appropriate  treatment  and  the  local  symptoms  and  the 
general  health  recover ;  in  cancer  this  does  not  occur.  Actual  pain  zti 
hemorrhage  are  practically  not  observed.  Gastric  dig-estion  may  be 
tardy,  but  marked  stagnation  of  foods  is  rarely  seen.  Gastric  sccw* 
tion  may  be  low,  but  the  organic  acids  in  great  excess  are  not  observed  aiil 
the  fermentation  organisms  are  absent  or  very  few.  Steady  observa- 
tion of  a  dubious  case  will  usually  clear  up  the  diagnosis.  Absence  d 
tumor  and  the  history  of  intermissions  are  also  important  points. 

Gastric  Ectasia. — This  refers  to  the  primary  ectasias  accompaiqr- 
ing  the  benign  affections  of  motility  and  secretion,  and  disturbed  coa- 
stitutional  states  of  health  (debility  and  blood  dyscrasias).  Also,  to 
the  secondary  dilating  effects  on  the  stomach  of  pyloric  spasms.  Tk 
primary  ectasias  are  diagnosable  by  a  general  consideration  of  the 
symptoms,  the  discovery  of  disturbed  states  of  motility  and  secretion,  the 
absence  of  the  characteristic  cancer  symptoms,  and  the  improvement  in 
the  condition  under  appropriate  treatment.  They  are  not  (as  a  class) 
accompanied  with  actual  loss  of  the  gastric  secretions,  marked  stagna- 
tion of  foods,  high  degrees  of  fermentation  in  the  stomach,  very  much 
loss  of  weight,  hemorrhage,  actual  pain,  etc.  The  pylorospasms  and 
disturbed  general  states  of  health  are  diagnosable  in  their  own 
individual  ways. 

Pyloric  Stenosis,  Acquired  and  Congenital. — In  the  acquired 
forms,  a  definite  or  suspicious  history  of  past  gastric  ulcer  is  common. 
After  this  there  usually  follows  a  more  or  less  mild  run  of  gastric 
disturbance  of  the  subjective  kind.     Hypochlorhydria  is  common,  but 
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an  achlorhydria  with  lactic  acid  formation  may  exist  when  cicatricial 
contraction  or  binding  perigastric  adhesions  have  obstructed  the 
pyloric  region  for  a  long  time.  The  rapidly  progressive  history  of 
cancer  is  absent,  and  the  case  is  of  the  chronic  order.  Tumors  are 
rarely  or  only  very  questionably  palpated,  dilatation,  stagnation  of  food 
and  fermentation  are  only  moderate,  and  hemorrhage  is  uncommon. 
In  the  congenital  forms  the  history  of  disturbance  in  early  life  is 
valuable.    The  X-rays  show  the  large,  globular  stomach. 

Hypertrophic  Stenosis  of  the  Pylorus. — This  is  a  long-standing 
affection,  usually  with  a  cause  such  as  alcoholism.  It  begins  with  a  history 
of  chronic  gastritis,  and  the  gastric  dilatation  is  not  marked  or  may  be 
absent.  The  tumor  is  small,  round,  and  remains  about  the  same  size  after 
CHice  observed.  In  most  cases,  the  presence  of  the  tumor  is  first  observed 
at  autopsy.  There  is  usually  a  history  of  alternating  improvement  and 
aggravation  of  the  symptoms,  although  the  history  and  gastric  findings 
may  be  such  as  to  make  a  diagnosis  between  this  condition  and  cancer 
quite  impossible  unless  careful  X-ray  observations  are  made.  Late  cases 
of  unrelieved  hypertrophic  stenosis  are  particularly  liable  to  be  looked 
upon  as  cancerous,  particularly  when  shallow  ulceration  is  present,  con- 
tinuously giving  occult  blood  in  the  stools.    The  condition  is  rarely  met. 

Neurotic  States  of  Absent  or  Deficient  Gastric  Secrcticm. — These 
are  diag^osable  by  the  presence  of  good  states  of  general  •  health, 
evident  causes  for  their  production,  their  alternating  history,  the 
absence  of  the  characteristic  gastric  findings  of  pyloric  stenosis  and 
malignancy,  and  their  quick  and  progressive  improvement  under 
proper  treatment.  In  the  anachlorhydric  and  achylous  disorders, 
although  secretion  is  absent,  the  stomach  may  empty  in  good  time, 
and  a  non-progressive  simple  atonia  exist  without  much  if  any  real 
dilatation.  The  stomach  is  empty  in  the  mornings,  and  hemorrhages 
are  not  found.    The  tongue  is  usually  clear. 

Severe  Forms  of  Neurasthenia  Gastrica. — General  symptoms  of 
neurasthenia  or  neurosis  are  common.  The  condition  is  commonly 
found  in  early  middle  life,  and  the  motor  and  secretory  functions  of 
the  stomach  are  not  suggestive — although  absence  of  hydrochloric  acid 
may  be  observed  for  a  short  period.  The  cases  are  usually  somewhat 
chronic,  and  do  not  progressively  get  worse,  either  locally  in  the  stomach 
or  generally  in  the  body.  Continued  observation  usually  clears  the 
diagnosis. 

Gall-bladder  conditions  usually  give  no  trouble  in  differentiation,  and 
the  same  may  be  said  of  chronic  apDfndicular  disease.  In  chronic  pan- 
creatitis the  indefinite  history,  chronicity  of  the  affection,  and  the 
examination  of  the  stools  are  usually  suggestive. 
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EARLY  DIAGNOSIS  OF  GASTRIC  CARCINOUA. 

Surgery  offers  the  one  cure  for  stomach  cancer,  and  success  in 
this  dapends  absolutely  upon  a  diagnosis  being  made  early.  For  when 
the  malignant  growth  is  large  enough  to  be  easily  diagnosed,  involveniHit 
of  the  body  is  usually  so  great  in  extent  that  surreal  interference  merdr 
hastens  the  fatal  ending  or  does  but  httle  good.  In  hydatid  disease  and 
other  cysts  of  the  liver,  the  history  of  tumor  formation  runs  over  a  longer 
time  than  that  of  malignant  disease,  the  mass  has  a  soft  and  elastic  ftd 


Fig.  1*. 


■f  the  pyloi 


and  perhaps  the  hydatid  thrill  or  fremitus  may  be  noted  on  percusska. 
Adding  to  what  has  already  been  said  in  the  introduction  of  this  %-olume. 
in  Chapter  X\',  and  previously  in  this  one,  and  bringing  consideration 
down  to  the  clinical  details  of  the  subject,  it  is  truly  unfortunate  that  no 
absolutely  positive  symptoms  or  methods  of  examination  have  been 
found  fur  t-arly  caiiciT  •>(  the  stojnach.  While  this  is  true  llie  iici  a 
far  from  being  settled  even  along  the  lines  and  by  the  means  thit 
■  are  present  to-day.     In  a  d.^c  observation  of  this  subject  running  over 


GASTRIC  CARCINOMATA.  629 

years,  I  am  convinced  that  a  number  of  these  cases  can  be  diagnosed  in  the 
early  stages  of  the  disease,  and  in  time  for  hope  of  cure  by  surgical  means. 
It  may  be  said  that  this  is  but  rarely  done  to-day,  and,  further,  that  little 
can  be  expected  along  the  lines  of  simple  cUnical  observation  of  these 
cases  which  are  still  in  general  practice. 

Three  main  facts  appear  to  me  as  the  sine  qua  non  of  accomplish- 
ing an  early  diagnosis — first,  a  very  close  study  of  the  laboratory 
findings  and  symptomatic  details  in  all  cases  of  gastric  disease  that  do 
not  accurately  or  most  plausibly  belong  to  the  benign  affections ; 
Bccond,  full  experience  in  observing  and  examining  cases  of  gastric 
/disorders  by  one  who  is  always  on  the  alert  for  cancer  and  who  has  a 
foourageous.  willing,  and  intelligent  patient  to  deal  with ;  and,  last,  the 
Assistance  of  a  surgeon  whose  depth  of  mind,  as  well  as  whose  technique 
.q{  hajid,  is  broadened  by  ripe  experience. 

Cancer  is  a  disease  which  begins  as  a  small  nidus  in  the  gland- 
vUiris.  In  its  incipiency  it  is  a  small  accumulation  of  cells,  micro- 
scopic in  size,  causing  no  symptoms,  either  subjective  or  objective,  and 
Ibus  cannot  be  diagnosed.  Insidiously,  the  cells  rapidly  multiply, 
leciunulate  in  mass,  and  infiltrate  tissues  surrounding  the  point  of  onset. 
lical  changes  now  ensue,  which  are  mostly  objective  and  are  but 
nrcly  observed  by  the  patient.  The  diagnosis  of  this  early  stage  of 
ibe  disease  can  only  be  made  from  the  laboratory  findings  of  the  gastric 
SOntents  and  the  X-rays,  to  which,  it  may  be  said,  the  anamnesis  offers 
aid  and  the  subjective  and  objective  symptoms  are  but  rarely  present, 

if  so,  are  of  no  specific  value.  Of  course,  a  case  must  be  seen 
«arly.  and  it  must  be  remembered  that  in  these  cases  we  deal  only  with 
small  clinical  facts  from  a  stomach  at  best  but  little  known  to  us. 
Therefore  it  is  that  mistakes — mostly  of  omission  and  lack  of  courage — 
are  liable  to  occur.  The  one  significant  keynote  to  lead  us  right  in  the 
work  is  the  ccmstant  and  progressive  presence  of  significant  abdominal 
findings  in  the  contents  taken  from  these  stomachs.    What  are  they? 

Hemorrhage. — This  is  usually  slight,  is  but  rarely  seen  directly, 
and  almost  always  occult.  The  expression  method  of  extracting 
stomach  contents  must  not  be  resorted  to — it  is  too  liable  to  produce 
trauma — but  just  a  simple  aspiration  with  suction  enough  to  overcome 
the  force  of  gravity  and  to  raise  the  meal  through  the  tube.  The 
bottle  I  have  devised  serves  well  for  this  puspose.  It  retching  occurs 
during  the  process,  the  presence  of  blood  is  of  no  value  in  the  diagnosis, 
and  should  be  discounted.  We  should  not  be  anxious  to  empty  the 
stomach  at  these  times — from  10  to  20  cubic  centimeters  will  be  sufficient 
for  these  examinations.  When  a  patient  strains  continually  anti  in  all 
conditions,  and  our  suspicions  of  malignancy  have  been  aroused  in  the 
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case,  a   few  meals  may  be  extracted  under   nitrous    oxide   anesthesia. 
When  blood  is  constantly  present  in  meals  extracted  twice  a  week,  be  on 
your  guard — it  is  more  liable  to  be  cancer  than  ulcer,  or  of  no  significance 
This  symptom  is  found  in  about  20  per  cent,  of  the  early  cases,  and  its 
absence  does  not  necessarily  exclude  cancer,  since  in  about  half  of  ihc 
cases  of  this  disease  hemorrhage  is  not  observed  in  the  vomitus  even  late, 
but  still  in  many  of  these  blood  in  small  quantities   is   present  in  the 
stomach  even  from  an  early  date.    Examining  the  feces  for  blood  in  these 
early  cases  is  of  no  value — ^the  bleeding  is  too  small  in  quantity,  is  ab- 
sorbed, and  thus  not  liable  to  give  the  reaction.    Be  careful  not  to  permit 
the  taking  of  meat  foods  for  twenty-four  hours  preceding  the  taking  of 
the  test-meals.     Washing  the  stomach  immediately  before   the  meal  is 
taken  or  even  the  night  before  is  itiadvisable.     Lavage   of   the  empCr 
stomach  and  examining  the  water  for  blood  is  not  as  good  as  the  test-meal 
method.     The  presence  of  the  meal  in  the  stomach  for  a  long  time,  the 
gastric  motility  and  secretion,  and  normal  increase  of  blood  within  the 
stomach  walls  during  digestion  encourage  bleeding  from  the  free  surface. 
Pus-ccUs  and  Bacteria. — These  come  next   in   significance.     Pas- 
cells  are  not  products  of  a  normal  stomach,  and  when  they  are  found 
(excluding  those  which  may  be  swallowed  in   sputum    from   the  oral 
cavity  or  be  formed  in  the  stomach  in  phlegmonous  gastritis)  they  are 
indicative   of   ulceration.      In   my   experience,    they   are    found    in  the 
stomachs  of  early  cancer,  proving,  I  believe,  that  ulceration  is  common 
in  early  malignant  growths.     They  are  not  very  numerous  and  rather 
difficult  to  discern  in  the  test-meals.     Lavage  or  extraction  after  ten 
minutes  of  normal  saline  instillations  and  centrifuging  the  return  fluid 
give  the  best  results.    The  cells  are  sometimes  found  in  dense  conglomera- 
tion, suggestive  of  a  slough  from  an  ulcerated  surface.     When  these  cells 
are   regularly   found,   and   particularly   when   red   blood-cells    are  also 
present,  be  on  your  guard.     With  them,  the  bacterial  flora  of  stomach 
contents  are  also  increased.     The  cocci  seen  are  either  the  staphylococci, 
streptococci,  or  diplococci.     A  common  type  of  organism  which  may  be 
markedly  predominant  is  a  streptobacillus.     Loops  from  the  test-meals 
inoculated  into  dextrose-bouillon  suffice  well  for  the  bacterial  examina- 
tions when  doubt  exists.     The  presence  of  what  may  be  considered  as 
increased  numbers  of  micro-organisms  can  be  judged  only  in  the  relative 
sense.     They  are  found  in  test-meals   from  non-malignant  and  normal 
stomachs,  and  their  nature,  whether  suppurative  or  not,  is  difficult  to 
detect.     But  when  one  type  of  them  largely  predominates,  and  is  con- 
stantly present  with  blood-  and  pus-cells,  they  are  of  much  significance. 
The  Boas-Oppler  bacilli  are   found  late  in  cancer,  but  when  noted  in 
gradually  increasing  numbers  are  most  suspicious. 
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The  presence  of  minute  particles  of  tumor  tissue  may  be  found 
and  perhaps  be  conclusive.  These  are  very  uncommon  in  early  cases. 
The  same  may  be  said  of  loose  tumor-cells,  which  are  always  doubtful 
in  their  nature — ^they  resemble  the  free  nuclei  of  normally  digested 
free  cells  too  closely  for  detinite  conclusions. 

Hydrochloric  Acid. — In  the  beginning  of  cancer  in  an  otherwise 
healthy  stomach  the  acid  is  mildly  increased.  This  is  due  to  irritation 
of  the  growth  or  its  toxins,  and  is  significant  only  when  it  is  on  the 
increase  to  a  certain  point  and  then  takes  on  a  steady  fall  downward 
after  that.  In  some  cases  of  cancer,  and  in  ulcus  carcinomatosum,  it 
may  be  present  to  the  very  end.  Then,  again,  non-benign  stomachs 
(normal  and  pathological)  vary  much  in  their  hydrochloric  acid  content, 
and  this  secretion  is  influenced  by  so  many  conditions  that  its  mere 
presence  or  absence  at  one  time  is  of  no  value  in  this  connection.  The 
practical  point  in  the  diagnosis  is  its  known  steady  progress,  either 
upward  and  then  downward,  or  just  downward  (as  the  lateness  of  the 
case  may  be).  Its  upward  rise  is  much  more  rapid  and  shorter  in 
duration  than  its  subsequent  fall.  When  it  begins  to  decline,  it  starts  to 
do  so  slowly,  accumulating  as  it  comes  downward,  and  runs  an  average 
fall  of  about  four  degrees  in  a  week.  In  a  suspicious  case  giving  this 
excursion  or  downfall  of  total  hydrochloric  acid,  be  on  your  guard  lest  a 
tumor  be  palpable  in  the  epigastrium  a  month  or  two  afterward.  On  the 
gastric  enzyme  so  much  reliance  cannot  be  placed.  The  tests  for  its  quan- 
tity are  not  so  accurate  as  those  for  the  acid,  and  they  are  liable  to  vary 
more  than  the  HCl.  As  the  hydrochloric  acid  decreases,  the  organic 
acids  begin  to  appear.  Tests  for  their  early  presence  should  be  made,  as 
well  as  for  other  evidences  of  fermentation  and  delayed  motility.  There 
is  liable  to  be  retardation  in  motility  before  actual  dynamic  obstruction 
exists.  In  other  cases  little  delay  is  observed,  although  fermentation 
is  liable  to  be  increased  above  that  of  normal. 

The  Solomon  test  (or  Goodman's  modification)  for  gastric  carcinoma 
is  sometimes  positive  early.  Its  absence  is  not  significant  in  the  negative, 
since  it  may  not  be  present  even  late  and  may  be  present  in  non-cancerous 
diseases.  But  it  is  a  measure  with  the  others  which  may  be  helpful. 
The  method  consists  of  washing  out  the  stomach  in  the  evening  and  on 
the  following  morning  introducing  400  cubic  centimeters  of  normal  salt 
solution.  This  solution  is  removed  after  a  short  stay  in  the  stomach, 
and  tested  for  the  presence  of  albumin  and  for  the  proportion  of 
nitrogen.  Marked  turbidity  with  Esbach's  reagent  (picric  acid)  or  the 
presence  of  more  than  30  milligrams  of  nitrogen  suggests  the  presence 
of  carcinoma.  The  glycyl-tryptophan  may  be  applied  to  the  filtrates 
of  test-meals  when  the  hydrochloric  acid  content  is  seen  to  be  low  and 
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lactic  acid  is  present  and  the  reaction  of  the  Oppenheimer  test  obsened. 
These  should  also  be  made  use  of  in  all  cases  of  stomach  disorder  that 
do  not  respond  to  medical  treatment,  whatever  the  diagnosis,  and  par- 
ticularly when  the  general  health  is  failing. 

Upon  the  history  of  heredity  and  subjective  stomach  symptoms 
little  can  be  depended  upon  to  assist  us  in  the  diagnosis.     "Family  cancer," 
even  more  so  than  "family  tuberculosis,"  is  only  of  historical  significance 
Subjective  symptoms,  one  and  all,  are  of  no  value   in   the  making  of 
early  diagnosis.    As  many  if  not  more  cases  begin  and  progress  markedly 
without  as  with  them.     When  they  are  present,  the  other  benign  and 
simple  stomach  conditions  usually  have  more  of  them  or  the  same  in  a 
more  intense  form.     Marked  anorexia,  eructations,    aversion  to  meats, 
pain,  pressure,  distress,  vomiting,  hematemesis,  tumor,  etc.,  are  all  late 
symptoms.    Of  some  value,  however,  is  loss  of  weight.     This  begins  rather 
early  in  a  slow  manner,  but  is  rapid  later.     To   record  this  best  it  is 
advisable  for  the  patient  to  weigh  stripped  each  morning  after  his  bladder 
and  rectum  have  been  emptied  and  before  he  has  partaken  of  food  or 
drink.     Careful  observations  and  record  should  be   kept  on  ounces  of 
weight.     A  loss  of  a  pound  or  more  in  a  week  is  suspicious,  and  con- 
clusive   when    the    laboratory    picture    continues    strongly     suggestive. 
But  when  you  are  making  these  observationis  say  nothing  about  diet- 
ing, excepting  that  the  patient  should  continue  eating  and  drinking  as 
before.     If  you  curtail  normal  persons'  diet  they  are  liable  to  lose  in 
weight ;  and  if  you  enlarge  it,  or  suggest  a  total,  or  add  a  fluid  or  semi- 
solid diet — ^^a  common  practice  in  treating  digestive  disorders — thcj' 
may  gain  even  in  the  face  of  a  cancer  present  in  the  stomach.    Above 
all,  be  watchful  for  the  patients  who  have  dieted  themselves  before 
they  have  come  to  you. 

To  tell  patients  in  a  soft,  guarded  way  that  they  have  a  tuber- 
culosis which  can  be  cured  usually  insures  their  hearty  co-operadoo 
to  bring  this  result  about.  Likewise  in  a  suspicious  case  of  carcinonu 
to  inform  them  that  a  serious  stomach  disorder  is  imminent  (you  need 
not  mention  cancer)  and  that  it  is  impossible  to  find  out  its  nature 
unless  they  carry  out  your  orders  and  report  regularly  for  observation 
and  examination  usually  awakens  their  attention  and  the  fulfillment 
of  your  desires.  Office  visits  are  better  in  these  observations  than 
placing  the  patient  in  a  hospital. 

In  patients  who  present  themselves  for  treatment  of  gastric 
troubles,  view  with  suspicion  every  case  over  forty  years  of  age  that 
does  not  show  improvement  after  a  course  of  treatment,  whatever  the 
diagnosis  may  be.  Penzoldt  rightfully  advises  that  in  these  cases  the 
diagnosis  of  cancer  must  either  be  made  or  refuted.    At  those  ages, 
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also,  be  on  your  guard  with  every  case  that  gives  a  history  of  a  "good 
stomach"  before  the  present  illness.  In  the  diagnosis  of  early  cancer 
laxity  in  thoroughness  and  expectant  measures  may  be  handmaids  of 
disaster  leading  you  to  a  disagreeable  surprise.  It  should  never  be 
forgotten  that  it  is  the  usual  thing  that  when  a  tumor  manifests  its 
presence,  the  case  is  past  redemption  in  a  curative  way.  In  favorable 
cases  it  takes  from  two  to  four  weeks  of  steady  observation  to  make 
a  diagnosis  or  present  sufficient  evidence  of  early  malignant  disease 
of  the  stomach:  In  these,  the  careful  examination  of  six  or  more  test- 
meals  is  usually  necessary,  several  fecal  and  blood  examinations,  and  the 
most  detailed  work  with  the  X-rays.  It  is  truly  unfortunate  that  more 
medical  men  do  not  send  their  patients  early  enough  to  the  radiographer 
for  study  of  the  peristaltic  waves  of  the  stomach.  For  if  they  did,  the 
radiographers  would  become  more  expert  than  they  are  to-day  in  stomach 
and  intestinal  work  for  diagnosis  of  early  malignant  conditions,  and  more 
lives  would  be  saved.  I  have  a  number  of  plates  which  show  jump-gaps 
in  the  peristaltic  waves  and  localized  thickenings  in  the  pyloric  region, 
and  some  of  these  cases  have  been  operated  upon  in  time  and  are  alive 
and  well  to-day  years  after  the  X-ray  observations  were  made.  Then, 
with  a  reasonable  certainty  that  cancer  of  the  stomach  exists,  the  case 
should  be  turned  over  'to  a  surgeon  for  exploratory  incision,  and,  if  the 
diagnosis  has  been  confirmed,  total  extirpation  of  the  diseased  area, 
adhesions,  glands,  and  metastases  be  performed.  It  may  incidentally  be 
remarked  that,  unless  the  abdomen  is  very  fat,  exploratory  incision  may 
in  some  cases  be  satisfactorily  performed  under  one-tenth  of  1-per-cent. 
solution  of  cocaine.  Under  this,  when  the  peritoneal  cavity  is  entered, 
some  care  should  be  exercised  not  to  impinge  roughly  on  the  parietal 
peritoneum  (it  is  sensitive),  nor  should  there  be  any  tugging  on  the 
mesenteries  when  examining  the  stomach  or  intestines  (patients  are  liable 
to  vomit).  In  many  instances  with  a  little  extra  care  and  patience  the 
examination  can  be  made  most  satisfactorily  under  this  local  anesthesia, 
the  posterior  wall  of  the  stomach  can  be  explored,  and  if  needs  be  the 
entire  hand  put  into  the  peritoneal  cavity  so  as  to  reach  some  distance 
beyond  the  abdominal  incision.  Patients  will  submit  to  an  exploratory 
incision  under  cocaine,  and  be  persistent  against  operation  when  a  general 
anesthetic  is  intended  to  be  used,  although  the  latter  is  best.  Usually, 
about  an  ounce  of  the  cocaine  solution  is  employed  at  these  times, 
representing  only  one-half  a  grain  of  cocaine,  a  safe  quantity  for  an 
adult.  Ether  or  chloroform  can  be  substituted  quickly  when  surgical 
procedure  on  the  gastroenteron  is  indicated. 

Among  the  additional  points  that  a  few  of  the  cases  show  from  a 
clinical  standpoint  are,  a  persistent  intercostal  neuralgia  with  a  failing 
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health,  and  an  enlargement  of  the  gland  of  Virchow.  Both  of  these  may 
be  rare  symptoms.  In  the  first,  usually  the  lower  intercostals  on  the  left 
side  are  affected;  and  in  the  second,  the  gland  mentioned  is  the  sraaD 
lymphatic  node  just  behind  the  clavicular  insertion  of  the  left  stemo- 
mastoid,  which  ordinarily,  because  of  its  small  size,  cajinot  be  palpated, 
and  which  should  be  felt  for  in  every  suspected  case  of  thoracic  or 
abdominal  neoplasm. 

There  is  no  always  or  never  in  medicine.  This  is  well  exem- 
plified in  the  early  diagnosis  of  this  disease.  The  surgeon  has  a  right 
to  believe  that  many  of  these  cases  can  be  diagnosed  earlier  than  he 
usually  sees  them.  But  he  must  also  remember  that  a  few  cannot 
And  the  internist  likewise  must  be  respectful  of  his  full  duty  to  these 
patients,  and  not  fail  to  gain  or  lose  sight  of  the  valuable  moment  in 
which  substantial  help  might  have  been  offered. 

Diagnosis  of  Atypical  Forms  of  Cancer. — The  atypical  forms  of 
cancer  may  be  said  to  be  those  which  manifest  themselves  in  early  or 
very  late  life,  those  which  run  a  very  rapid  course,  and  those  which 
give  a  subacute  history  over  a  more  prolonged  duration  of  time  than  is 
generally  seen  in  cancer. 

As  to  age,  it  has  already  been  mentioned  that  cancer  may  occor 
in  early  age.  Mathieu^  collected  32  cases  occurring  in  young  persons 
Because  of  the  greater  prevalence  of  sarcoma  in  early  years  these 
patients  are  liable  to  be  regarded  as  suffering  from  that  disease,  par- 
ticularly because,  in  the  young,  cancer  cachexia  may  be  absent  or  occur 
only  very  late.  Cancer  in  the  very  old  is  a  still  rarer  affection,  and 
one  even  less  liable  to  be  diagnosed  than  those  in  early  life.  They 
are  usually  of  the  infiltrating  type,  diffusing  themselves  in  all  direc- 
tions and  tissues  so  that  at  autopsy  it  is  quite  difficult  to  tell  whcthff 
the  growth  was  originally  gastric  or  not.  These  growths  are  often 
quite  calcareous. 

Cancer  again  may  present  itself  in  a  markedly  malignant  form, 
carrying  a  case  to  a  fatal  termination  in  from  one  to  four  months. 
These  cases  are  very  rare,  and  present  the  picture  of  an  acute  illness 
of  a  mysterious  nature.  Even  should  a  tumor  become  palpable^  it  is 
impossible  to  differentiate  these  cases  clinically  from  those  of  a  rapid 
form  of  sarcoma. 

The  cancers  which  give  a  latent  history  are  usually  the  forms  of 
encapsulated  growths,  or  a  very  low  form  of  malignancy  of  the  scir- 
rhous type.  They  are  not  so  uncommon  as  was  formerly  supposed. 
These  types  are  always  suggestive  of  the  long  presence  of  a  profusely 
organized  chronic  ulcer,  which,  in  the  course  of  time,  undergoes 
malignant  degeneration.     They  are  the  types  of  cancer  which  under 
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higher  feeding  are  liable  to  show  favorable  progress,  and  because  of 
this  may  be  very  confusing.  One  of  my  patients  of  this  kind  gained  35 
pounds  in  four  months  under  a  generous  milk  and  egg  diet,  only  at  the 
end  of  an  acute  exacerbation  to  lose  it  before  death. 


ULCUS  CARCINOMATOSUM. 

Atypical  cell  proliferation  may  take  place  upon  the  basis  of  a 
benign  ulcer  causing  the  development  of  cancer.  As  far  as  we  can 
judge  clinically  at  operation  and  at  autopsy,  the  development  of  most  of 
the  cases  of  ordinary  gastric  cancer  begins  as  a  primary  affection.  Ac- 
cording to  Boas,^  the  development  of  malignant  degeneration  on  an  ulcer 
is  not  a  very  frequent  occurrence.  On  the  other  hand,  Mayo,  Rodman, 
Mumford  and  Stone,  and  others,  declare  this  to  be  commonly  the  fact. 
To  this  latter  view  I  stringently  adhere,  and  wish  to  add  that  any  contin- 
uous ulcer  (chronic),  an  unhealed  ulcer  of  the  acute  type,  and  protrud- 
ing cicsitrix  (particularly  one  of  some  width)  persisting  through 
middle  life,  may,  at  any  time,  become  cancerous.  I  am  not  of  the 
belief,  entertained  by  some  surgeons,  that  90  per  cent,  of  all  car- 
cinomata  have  their  starting  point  in  ulcer.  It  occurs  to  me,  based 
upon  the  history,  examination,  operative  and  autopsy  findings  of  the 
cases  which  I  have  observed,  that  many  more  than  10  per  cent,  develop 
in  those  who  were  perfectly  well  before,  who  have  never  had  any 
dyspeptic  symptoms,  or  who  have  had  pathological  states  other  than  ulcer 
as  forerunners.  Among  these  I  would  mention  long-standing  states  of 
hypersecretion,  continued  irritability  of  the  gastric  mucosa  from  what- 
ever cause,  and  states  of  chronic  gastritis  that  have  long  been  abused. 
Of  course,  one  can  never  be  sure  in  these  cancer  cases  that  an  ulcer 
does  not  or  may  not  have  existed.  We  have  only  the  clinical  aspect  of 
ulcer  to  guide  us,  and  this,  as  is  well  known  in  many  ulcer  cases,  is 
far  from  suggestive.  Autopsies  in  persons  dead  of  other  than  gastric 
aflFections  have  often  caused  surprise  by  revealing  the  presence  of  an 
unknown  ulcer  healed  in  the  stomach  with  almost  the  same  degree  of. 
regularity  as  fibrous  and  calcareous  masses  in  the  lungs  from  a  similarly 
unknown  tuberculosis.  With  these  facts  in  mind,  the  point  between  von 
Mikulicz's  statement  that  7  per  cent,  of  cancers  follow  old  ulcer,  and  W. 
J.  Mayo's  that  "a  very  large  proportion  of  the  cases  which  we  have  had 
gave  an  early  history  of  ulcer  of  the  stomach,"  the  matter  is  plainly  in 
favor  of  the  latter  author  being  nearer  to  the  fact,  particularly  as  cancer  is 
most  frequently  found  beginning  in  the  ulcer-bearing  area.  In  favor 
again  of  carcinoma  being  a  primary  affection  are  the  statistics  of  Robson 
and  Moynihan,  showing  that,  on  the  posterior  surface,  ulcers  were  found 
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in  25  per  cent.,  while  in  cancer  they  were  present  in  but  4  per  cent,  or 
the  cases.  Fiitterer  has  pointed  out  that  ulcers  which  become  carcinoir;- 
atous  begin  in  localized  areas,  usually  in  those  which  are  subjected  ti- 
the greatest  degree  of  mechanical  irritation. 

The  "fishhook"  appearance  of  carcinomatous  ulcer  (Hemmete: 
and  Ames"),  in  my  experience,  has  not  been  so  common  as  that  oi  h 
cup-shaped  depression  in  the  mucosa  more  or  less  filled  in  with  a 
shaggy  formation  of  connective  tissue,  in  which  the  carcinomatous  intii- 
tration  is  uniformly  general  above  and  around  it.  Abundant  connective- 
tissue  growth  causing  a  thickened  mass  is  often  observed,  so  that  in  wtw- 
ing  the  cancer  from  the  mucous  side  no  typical  cancer  formation  is  noteii 
while  in  the  depths  and  from  the  peritoneal  side  the  picture  is  quite 
different.  A  rather  soft  form  of  ulcer  may  be  seen  which  looks  innocen: 
enough  to  the  naked  eye,  but  which  when  viewed  through  the  micro 
scope  displays  carcinoma  cells  about  its  edges. 

The  diagnosis  is  made  from  a  history  of  the  presence  of  chronic 
ulcer  and  the  progressive  cachexia  and  tumor  in  a  stomach  which  per- 
sists in  its  secretion  of  hydrochloric  acid.  Moderately  delayed  exit  and 
increased  fermentation  of  foods  are  usually  present  and  gas  results 
from  test-meals  may  be  positive.  Hematemesis  or  melena  would  aid 
in  the  diagnosis.  The  bleeding,  however,  may  be  intermittent  and 
profuse  enough  to  suggest  a  simple  ulcer,  and  may  be  absent  altogether. 
Sometimes,  although  hydrochloric  acid  be  present,  lactic  acid  in  inocased 
amounts  will  be  found  in  the  stomach.  This  is  due  to  motor  insolBcjnc;, 
the  mechanical  obstruction  of  the  mass  at  the  pylorus,  contractioii  of  m 
overlying  old  ulcer  scar,  or  from  extragastric  adhesions  or  metastases^ 
When  a  definite  tumor  is  absent,  the  diagnosis  may  be  difficult,  although 
the  continuous  symptoms  occupying  the  middle  ground  between  acute 
ulcer  and  cancer  are  strongly  suspicious.  A  number  of  cases  cannot  be 
diagnosed  as  other  than  chronic  ulcer  or  hypertrophic  stenosis,  but.  ai 
surgical  therapy  is  indicated  in  both  of  these  affections,  resort  to  this 
before  definite  symptoms  have  appeared  is  advisable  in  both  the  diagnosis 
and  treatment. 

With  the  knowledge  that  at  operation  any  form  of  chronic  ulcer. 
no  matter  how  innocent  it  may  look  to  the  naked  eye,  may  be  malignant 
or  become  so  later,  all  of  these  should  be  excised.  If  more  cases  of 
chronic  ulcer  were  operated  upon  in  time,  fewer  cases  of  chronic  stomach 
disorder  would  exist,  and  more  cases  of  gastric  carcinoma  saved. 

TREATMENT  OF  CANCER. 

Surgical. — Most  cases  of  stomach  cancer  terminate  fatally  in 
about  one  year  after  the  onset  of  symptoms,  although   some  mav  live 


PLATE  LIX. 


Ulcus  carcinomatosiim.  A,  A  dfiiott  the  edges  of  the  chronic 
ulcer.  B,  The  carcinoma  mass  beyond  it.  C,  Deep  cut  through  the 
siieeimen  showing  a  martcd  forniatioii  of  connective  tissue  between  the 
ulcer  and  the  carehioina  proper.  The  smooth  appearance  of  the  nnK-os[i 
at  D  is  due  to  the  thickened  connective  tissue.  E  shows  ihc  mucosa  of 
a  chronic  gastritis.    Entire  organ  moderately  enlarged. 
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considerably  beyond  this.  In  its  early  stages,  before  there  has  been  much 
involvement  of  tissue,  it  is  distinctly  a  surgical  affection,  fairly  pos- 
sible of  cure.  When  the  tumor  is  definitely  palpable  from  without, 
and  the  symptoms  moderately  advanced,  the  value  of  surgery  becomes 
much  in  doubt,  and  when  the  classical  subjective  and. objective  pic- 
ture of  malignant  disease  is  established,  the  only  possibility  of  surgery 
is  in  the  relief  of  symptoms  by  establishing  better  drainage  of  the 
stomach  or  the  removal  of  the  major  part  of  the  malignant  growth,  or 
both,  and  these  are  but  rarely  possible  in  any  safe  way.  It  may  be 
said  as  a  practical  fact — founded  on  the  great  majority  of  instances — that 
when  a  carcinomatous  tumor  of  the  stomach  is  plainly  palpable 
through  the  abdominal  walls,  or  when,  whether  this  is  evident  or  not, 
the  chemicobacteriodynamic  syndrome  of  the  stomach  is  character- 
istic of  advanced  disease,  operation  should  not  be  advised.  This  is  so 
because,  when  these  abdomens  are  opened,  more  actual  involvement 
of  tissue  is  present  than  was  supposed  (making  its  removal  almost 
a  fatality) ;  the  presence  of  before  unrecognizable  metastasis  in 
tissues  impossible  of  safe  removal;  the  very  weakened  condition  of  the 
patient  for  operation,  and  the  poor  results  as  regards  union  of  tissues 
that  have  been  primarily  or  secondarily  aflFected  by  the  disease. 

By  the  modern  awakening  of  interest  in  gastro-intestinal  sub- 
jects, and  in  the  earlier  recognition  and  better  selection  of  cases  for 
surgery,   and   the   improvements   in   the   line   of    surgical  technique    in 
abdominal  work,  much  better  results  than  formerly  are  being  brought 
about.     A  further  continuance  and  advance  in  these  will  no  doubt 
bring  down  the  rate  of  mortality  in  resections  to  a  much  lower  level 
as  time  passes.     In  fact,  to-day,   some  surgeons'  and  also  institutions 
where  close  attention  is  given  to  these  cases  and  all  gastro-intestinal 
conditions  are  studied  more  closely  from  an  internist's  standpoint 
before   surgical  operations   are   performed   are   showing   results   which 
are  highly  gratifying.    Patients  must  be  made  to  understand  that  opera- 
tion for  cancer  is  a  primary  rather  than  an  ultimate  matter.    When  in  a 
case  in  which  the  possibilities  of  surgery  offer  hope — either  in  diagnosis 
or  removal — the  matter  should  be  presented  frankly  to  the  patient,  and 
the  responsibility  of  delay  put  upon  him. 

The  operations  of  the  radical  kind  are  the  pylorectomies,  partial 
3/Jci  complete  gastrectomies  and  excision  of  the  tumor.  These,  with 
^Ae    anastomosis  operations,  are  described  in  Chapter  XVI. 

Of  307  resections  of  the  stomach  upon  known  carcinoma,  Mayo 

^ep>orts  150  of  the  patients  operated  upon  more  than  three  years  before; 

j!/  ^^^i^d  from  the  results  of  the  operation,  and  40  could  not  be  traced. 
^"^     ^ves  90  patients  who  recovered   from  the  operation   and  whose 
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present  condition  they  were  able  to  trace.  Of  this  number,  33  1 3*t/'  tf 
cent.)  were  alive.  Of  the  93  patients  operated  upon  more  than  five  jear? 
before,  13  died  and  20  had  not  been  heard  from  as  to  their  present  C'l:- 
dition.  Of  the  remaining  58,  13  (22  per  cent.)  are  known  to  be  alivt 
and  well  over  five  years.  These  data  indicate  that  a  patient  with  a  cancer 
of  the  stomach  which  is  sufficiently  localized  to  be  removed  radically 
has  better  than  a  90  per  cent,  chance  to  recover  from  an  operation  an-: 
better  than  a  36  per  cent,  chance  of  a  three-year  cure,  and  at  least  a  2: 
per  cent,  chance  of  a  five-year  cure. 

A  matter  of  practical  interest  to  the  internist  is  the  effect  on  the 
stomach  of  pylorectomy  or  partial  gastrectomy.  It  has  been  proven 
that  the  removal  of  the  pylorus  improves  the  motor  activity  of  the 
stomach  and  favors  the  emptying  of  the  organ.  The  secretory  activity 
is  not  altered  in  the  majority  of  the  cases,  and  in  some  the  secr^ 
tion  of  hydrochloric  acid  is  benefited.  With  better  drainage,  ol  course. 
stagnation  ceases  to  be  so  much  of  a  feature,  and  the  lactic  add  and 
bacterial  content  falls. 

Among  the  palliative  operations  are  included  gastrostomy  and  csoph- 
agogastrostomy  (for  stenotic  and  malignant  affections  of  the  cardia 
and  esophagus),  and  the  various  forms  of  gastro-enterostomies,  which 
are  all  drainage  operations  permitting  of  more  direct  exit  of  chyme 
into  the  intestines.  As  a  class,  these  are  operations  of  value.  The 
first  (gastrostomy)  permits  of  direct  feeding  into  the  stomach  in  tho^e 
who  cannot  deliver  food  into  the  stomach  by  way  of  the  esophagus 
in  the  natural  way  by  establishing  a  patent  canal,  and  the  second, 
the  conversion  of  the  stomach  into  a  canal  so  that  foods  can  be 
digested  in  the  intestine.  All  are  measures  of  value  in  the  prolongaticc 
of  Hfe,  and  often  in  the  relief  of  the  symptoms. 

In  all  cases  in  which  the  diagnosis  of  late  carcinoma  has  bees 
made  there  are  two  matters  always  to  be  kept  in  mind.  First,  it  may 
not  be  cancer,  but  the  growth  be  due  to  internal  syphilis  (hence  the 
specific  treatment  should  be  tried  for  a  while),  and,  second,  even 
when  immistakable  and  inoperable  cancer  is  noted  at  operation,  a 
portion  of  the  growth  should  be  secured  and  examined  to  note  if  the 
ne(^j)lasm  is  epithelial  or  cndotlielial  in  nature  (cases  of  the  latter  may 
often  be  cured  or  markedly  improved  by  the  assiduous  employment  of 
the  X-ravs). 

Medical  Treatment. — The  medical  care  of  these  cases  resolve? 
itself  into  the  following  parts:  Measures  to  better  the  state  of  gastric 
secretion  and  motility ;  measures  to  better  the  local  symptoms  and 
general  state  of  body ;  anodyne  measures  to  relieve  pain  and  distress. 

In  considering  the  above  in  a  general  manner  it  must  be  said  that 
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Pholomicrograph  of  an  ulcus  carcinomatosum  situated  at  the  lesser  curvature 
of  the  stomach.  A,  Detritus  covering  the  floor  of  the  ulcer.  B,  S,  Fibrous  tissue 
which  had  taken  the  place  of  the  gastric  tubules,  the  latter  entirely  destroyed. 
C,  C,  C,  Thickened  submucosa  composed  of  connective  tissue  with  carcinoma  cells 
grouped  here  and  there.  D.  Muscularis  mucosa.  E,  Artery.  F,  Vein.  C.  Mus- 
cular layer.  H,  Connective  tissue,  much  thickened.  /,  /,  /,  Large  carcinoma  nodule. 
}.  J.  Capsule  around  same.  K,  Peritoneum,  Stained  with  van  Gieson  (Hansen). 
X   MYi  diameters. 
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much  can  be  done  in  the  way  of  relief  to  help  these  unfortunate  cases. 
Two  measures,  particularly,  stand  out  from  the  rest  as  of  the  most 
value,  namely,  regular  lavage  of  the  stomach  and  the  use  of  morphine. 
Added  to  these  are  a  suitable  diet,  and  the  use  of  medicinal  agents  to 
control  the  symptoms. 

Whenever  stagnation  of  food  exists,  where  the  hydrochloric  acid 
is  absent  or  very  low  and  organic  acids  are  present,  for  profound 
anorexia  even  when  nausea  and  vomiting  are  features,  regular  lavage 
mornings  and  possibly  also  evenings  is  a  means  of  benefit  almost  to  the 
end  of  the  case.  In  addition  to  its  being  the  best  therapeutic  measure  for 
the  anorexia,  eructations,  and  collective  vomiting,  it  acts  in  a  remedial 
manner  in  clearing  out  the  fetid  contents  by  removing  the  products  of 
fermentation  and  putrefaction.  Together  with  the  toxic  products  from 
the  cancer  itself  that  collect  in  the  stomach,  it  removes  decomposing 
foods,  the  products  of  which  have  a  damaging  effect  upon  the  stomach, 
intensifying  the  subjective  symptoms.  Lavage  also  lessens  the  degree  of 
the  poisonous  effects  of  these  toxins  on  the  system  (anemia,  cachexia, 
etc.). 

The  cleansing  of  the  stomach  is  best  done  by  the  Leube-Rosenthal 
method  of  lavage,  but  may  be  successfully  performed  with  the  single 
tube  and  funnel  apparatus.  The  lavaging  should  be  continued  until 
the  water  returns  clear,  whereupon  the  stomach  may  be  considered  as 
clean.  While  the  method  itself  with  simple  saline  or  borate  solu- 
tion is  the  best  tonic  for  these  cases  that  can  be  employed,  the  follow- 
ing may  advantageously  be  made  use  of  when  stagnation  and  fermen- 
tation are  pronounced :  Resorcin,  10  to  30 :  1000 ;  salicylic  acid,  3 :  1000 ; 
thymol,  5 :  1000,  and  hydrochloric  acid,  5 :  1000.  A  good  plan  is  to 
employ  the  simple  solution  for  cleaning  the  stomach,  and  then  finish- 
ing the  lavage  with  one  of  the  disinfecting  solutions,  of  which  the 
hydrochloric  acid  is  of  the  best  service  in  the  majority  of  cases. 
Occasionally,  in  late  cases,  lavage  is  too  severe  a  procedure  and  is 
liable  to  bring  on  a  collapse.  In  these  instances  rectal  feeding  may  be 
resorted  to  for  a  while  to  do  away  with  the  collection  and  decomposi- 
tion of  foods  in  the  stomachy  But  it  must  be  said  that  rectal  feedings 
in  these  cases  are  virtually  never  productive  of  any  benefit,  and  may  do 
actual  harm. 

In  the  use  of  opium  (morphine,  codeine)  it  may  be  said  that 
there  should  be  no  objection  when  the  diagnosis  is  sure  and  the  pain 
and  general  distress  severe  enough  to  warrant  it.  Cancer  is  a  fatal 
disease  of  short  duration,  and  it  makes  no  difference  whether  the 
habit  be  contracted  or  not.  In  fact,  it  is  a  Godsend  to  many  late  cases 
should  this  be  so,  for,  then,  all  symptoms  and  the  constant  general  distress 
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dieting.  The  nature  and  character  of  this  depends  entirely  upon  the 
chemico-dynamic  state  of  the  stomach.  Naturally,  one  would  desire 
to  feed  these  patients  so  that  their  distress  would  not  be  intensified 
and  at  the  same  time  keep  close  to  their  power  and  capacity  of  utilizing 
food.  When  pyloric  stenosis  of  a  marked  degree  exists,  only  the 
fluid  form  of  nutriments  should  be  used.  Among  these  may  be  men- 
tioned the  fermented  milks,  cream,  vegetable  puree,  soups,  eggs  (raw 
or  soft  boiled),  cocoa  butter,  the  peptone  preparations  of  food,  milk 
powders,  tea,  coffee,  ale,  etc.  If  prostration  be  present,  cognac 
(diluted)  or  iced  champagne  in  small  doses  may  be  added.  When  the 
stomach  is  very  irritable  only  fluid  foods  should  be  Employed  in  small 
quantities  and  at  intervals  of  one  hour. 

When  pyloric  stenosis  is  not  so  much  of  a  feature  in  a  case,  the 
feeding  should  be  liberal  in  selection  and  generous  in  amount;  employ- 
ing the  food  in  smaller  quantities  at  a  time  and  in  three-  or  four-  hour 
intervals.  The  more  food  per  day  the  patient  can  take  and  assimilate, 
the  better  the  general  state  of  health,  strength,  and  fortitude  against 
distress.  These  patients  should  be  permitted  to  partake  of  whatever 
foods  they  may  care  for,  preference,  of  course,  being  governed  by 
their  nutritive  value.  When  hydrochloric  acid  is  entirely  absent  from 
the  stomach,  it  is  sometimes  advisable  to  control  the  amount  of  animal 
proteins  ingested  and  meet  the  shortage  with  the  farinaceous  vegetables 
and  fats. 

The  therapeutic  employment  of  the  X-rays  and  radium  in  the  treat- 
ment of  these  cases  in  the  non-operated  to  relieve  the  pain  and  cause  a 
retardation  of  the  growth  has  been  suggested,  and  in  the  post-operative 
ones  to  prevent  its  return.  Regarding  the  first,  I  have  had  some  experi- 
ence and  believe  it  to  be  useless,  and,  in  fact,  I  think  that  certain  chemical 
changes  are  liable  to  be  brought  about  in  the  neoplasm,  with  an  increase 
of  the  toxemia.  Following  operations  of  removal,  naturally  one  could 
never  be  sure  if  the  X-rays  or  radium  accomplished  anything  worth  while 
or  not.  Roswell  Park,  however,  has  recently  stated :  "I  have  convinced 
myself  that  they  (X-rays)  are  of  great  value  after  operations  where 
portions  of  the  abdominal  viscera  or  of  abdominal  growths  have  been 
removed  on  account  of  cancer.  Here  they  seem,  at  least,  to  retard  recur- 
rence, and  I  repeat,  in  my  own  experience,  to  apparently  prevent  it." 

Considerable  investigation  has  recently  been  carried  on  in  the  study 
of  the  internal  secretions  on  the  immunity  against  and  the  treatment  of 
cancer.  Rohdenburg,  Bullock,  and  Johnston,  as  a  result  of  work  con- 
ducted along  the  lines  of  Gwyer,  the  pioneer  in  this  field,  have  arrived  at 
the  following  conclusions:  "1.  Removal  of  certain  glands  (i.e.,  thyroid, 
thymus,  and  testes)  appears  to  decrease  the  susceptibility  to  cancer.     2. 
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Removal  of  single  glands  or  combination  of  glands  in  immune  animals 
leads  to  lessened  immunity  to  cancer.  3.  Extracts  of  thymus,  thyroid, 
spleen,  pancreas,  pituitary,  and  testes  on  injection  tend. to  increase  im- 
munity against  cancer,  and  extracts  of  certain  other  tissues  produce  like 
effects.  4.  Similar  extracts,  on  injection  in  cancerous  organisms,  alleviate 
pain,  reduce  tumors,  or  even  cause  them  to  disappear.  5.  Our  results, 
combined  with  those  of  other  observers,  tend  to  the  conclusion  that  many 
tissues  contain  some  common  element,  possibly  of  the  nature  of  a  hormcwie, 
which  is  capable  of  producing  immunity." 

1  have  had  three  cases  treated  by  means  of  hypodermic  administra- 
tion of  thymus  extract,  and  all  improved  noticeably  for  a  few  months. 
Their  pains  were  less,  the  tumors  decreased  in  size,  they  gained  some- 
what in  strength  and  in  quality  of  blood,  and  seemed  to  live  somewhat 
longer  than  if  they  had  not  been  so  treated.  The  treatment  is  not  cura- 
tive, but  only  palhative. 
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CHAPTER  XXII 
Organic  Diseases  of  the  Stomach. 

( Continued. ) 


GASTRIC  SARCOMATA. 

ETIOLOGY. 

A  SARCOMA  is  a  connective-tissue  growth  whose  cell  elements, 
cither  because  of  their  number  or  size,  predominate  over  the  inter- 
cellular substance.  In  this  way  they  differ  pathologically  from  car- 
cinomata,  which  originate  in  the  epithelia,  although  in  the  soft  forms  of 
cancer  the  distinction  is  not  marked. 

Being  a  less  common  form  of  malignant  growth  than  cancer,  sar- 
coma has  not  excited  the  degree  of  interest  in  the  pathology  of  the 
stomach  that  cancer  has.  There  is  no  doubt,  however,  that  future  years 
and  more  general  use  of  the  microscope  will  show  sarcoma  of  the  stomach 
to  be  more  frequent  than  it  was  formerly  thought  to  be.  My  reason 
for  this  belief  is  that,  in  the  past,  too  much  dependence  has  been  placed 
upon  the  gross  appearance  of  growths,  which  is  extremely  unreliable  in 
differentiating  between  ordinary  carcinoma  and  some  varieties  of 
sarcoma  and  endothelioma. 

Sir  C.  Perry  and  Dr.  L.  Shaw,  out  of  50  cases  of  primary  malignant 
disease  of  the  stomach,  found  that  the  growth  was  sarcomatous  in  4 
(8  per  cent). 

Unlike  carcinoma,  sarcoma  is  most  often  a  disease  of  young  adults 

or  even  of  the  child,  although  certain  forms  of  sarcoma  seem  to  be 

miore  common  in  the  old.    Of  the  121  cases  of  sarcoma  of  the  stomach 

'^hich  Lofaro  collected  the  age  of  the  patients  varied  between  3  and  78, 

though  more  cases  occurred  between  the  ages  of  40  and  50  than  in  any 

^^ther  like  period.     We  know  no  more  about  its  origin  than  carcinoma, 

^ixcepting  that  cases  have  been  met  with   in   which   local   trauma   has 

^Jefinitely  occurred.    Notable  among  such  is  a  case  reported  by  Brooks,^ 

i^i  which  a  diffuse  sarcomatous  deposit  occurred  in  the  scar  of  an  old 

^^omach  wound  which  was  inflicted  by  a  gunshot  injury  received  over 

t^iirty  years  before  and  part  of  the  course  of  which  was  noted  in  the 

^"•aperior  surface  of  the  left  lobe  of  the  liver  corresponding  to  the  wound 

^:C  entrance  and  the  location  of  the  sarcomatous  deposit  (autopsy).    Sex 

^CDes  not  show  any  particular  difference  as  to  the  frequency  of  its  occur- 

^^nce.    A  parasitic  origin  has  not  been  demonstrated.    Cohnheim's  theory 
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pertaining  to  the  origin  of  cancer  seems  to  have  a  greater  significance  in 
sarcoma  for  the  reason  that  the  latter  growths  are  so  closely  related  to 
undeveloped  connective  tissue  that  sarcomatous  tissue  may  be  compared 
to  embryonal  tissue. 

PATHOLOGY. 

Sarcomata  are  connective-tissue  tumors  developing  either  in 
parent  connective  tissue  or  in  deposits  of  connective  tissue  such  as 
are  found  in  the  benign  growths.  The  transformation  of  the  connec- 
tive tissue  into  tumor  takes  place  through  growth  and  multiplication  of 
the  existing  cells  by  mitosis,  which,  in  rapid  growths,  are  the  more 
abundant  element  in  its  makeup. 

The  sarcomata  of  the  stomach  may  develop  primarily  or  second- 
arily. The  primary  forms  are  seen  as  circumscribed,  nodular  tumors 
usually  located  at  the  greater  curvature.  This  so-called  medullary 
variety  is  very  soft  and  cellular,  poor  in  intercellular  substance,  is 
more  common  in  the  liver  and  intestines  than  the  stomach  and  in  the 
stomach  usually  presents  a  hemorrhagic  surface  and  on  section  a  mar- 
row-like white  or  grayish-white  surface.  The  harder  forms  are  more 
dense  and  white  on  cut  surface,  poor  in  cells  and  rich  in  fibrous  inter- 
cellular substance,  and  pass  by  insensible  gradations  into  fibromata 
(fibrosarcoma).  They  arise  either  in  the  muscular  or  submucous 
layer,  while  the  glandularis  above  remains  intact  or  may  ulcerate  for 
the  same  reasons  as  in  cancer,  i,e.,  usually  from  necrosis  brought  on 
by  strangulation  of  the  circulation.  The  forms  that  have  been  noted 
by  Salaman  are  the  lymphosarcoma,  round-celled  sarcoma,  polypoid 
fibro-  and  myxo-sarcomas  of  the  stomach,  and  sarcoma  of  the  peri- 
toneal glands  directly  invading  the  stomach;  to  these,  to  cover  the 
varieties  of  growths  as  they  are  histologically  seen,  may  be  added 
myosarcoma,  spindle-celled  sarcoma  and  angiosarcoma. 

A  histological  classification  of  these  tumors  is  notoriously  very 
difficult.  In  all  forms,  retrograde  changes  (fatty  and  mucous  degen- 
eration, caseation,  necrosis,  gangrene,  liquefaction  and  ulceration)  are 
quite  common. 

At  autopsy  in  these  cases  the  stomach  displays  many  varieties  of 
malignant  formation.  The  growth  may  be  flat  and  diffuse,  showing 
thickening  of  the  walls  without  definitely  circumscribed  tumor  forma- 
tion, and  the  stomach  as  a  whole  may  be  small  and,  except  for  the 
ulcerated  areas,  its  mucosa  free  and  anemic  (myo-,  myxo-  and  angio- 
sarcoma). On  the  other  hand,  the  stomach  may  be  of  enormous  size, 
with  large,  rounded  swellings  plainly  showing  on  both  the  glandularis 
and  peritoneal  surfaces  of  the  organ.  In  large  growths  the  glands  lying 
around  the  celiac  axis  are  usually  involved  and  may  be  continuous 
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Primary  myosarcoma  situated  at  the  greater  curvature  of  the  stomach. 
The  tumor  grew  inward  into  the  cavity  of  the  organ,  but  still  caused  a  bulg- 
ing of  the  peritoneum,  evidencing  its  presence  before  the  stomach  was 
opened.  The  thick,  dark  line  in  the  upper  part  of  growth  and  the  small 
cavity  to  the  left  of  it  represent  where  pieces  had  been  taken  out  fcir 
microscopic  examination.  The  entire  organ  itself  was  not  much  en- 
larged and  the  walls  not  much  thickened.  The  glandnlaturc  showeil 
marked  cellular  change  (degeneration). 
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with  the  walls  of  the  stomach  so  as  to  make  a  thickened  united  mass. 
The  inner  surface  of  the  stomach  may  be  coated  with  a  ragged,  green- 
ish layer  of  slough  and  slime,  and  under  the  microscope  a  patch  of 
mucous.membrane  which  presents  no  visible  abnormalities  may  show  a 
marked  round-celled  infiltration.  In  such  large-sized  primary  growths 
the  inner  coat  is  usually  very  atrophic  and  necrotic,  which,  according 
to  Salaman,2  is  not  due  to  any  growths  in  it,  but  is  part  of  the  gangren- 
ous gastritis  seen  everywhere.  The  pancreas  may  be  adherent,  and 
multiple  raised  ulcers  may  be  seen  in  the  intestine.  Other  cases  are 
noted  in  which  the  transition  from  sarcomatous  formation  to  the 
glandular  layer  is  sharp  and  the  parenchymatous  cells  of  the  latter, 
even  the  central,  are  normal.  In  the  Kundrat  type  of  lymphosar- 
coma enlarged  glands  are  commonly  met  with  everywhere,  even 
extending  to  the  kidneys  and  the  ovaries.  The  polypoid  fibro-  and 
myo-sarcoma  and  round-celled  sarcoma  are  more  often  free  from  exten- 
sive abdominal  involvement,  with  perhaps  no  enlarged  glands.  The 
intestine  may  be  adherent  in  places,  small  miliar^'  deposits  in  the  peri- 
toneum (which  resemble  those  of  miliary  tuberculosis)  may  be 
observed,  the  spleen  may  be  enlarged,  and  chronic  nephritis  is  common. 
In  multiple  sarcomata  or  extensive  metastases  from  sarcoma 
primarily  situated  elsewhere  than  in  the  abdominal  cavity,  the  general 
organs  and  the  peritoneum  may  display  numerous  metastatic  growths 
with  others  more  or  less  discretely  scattered  throughout  the  walls  of  the 
stomach. 

SYMPTOMS  AND  DIAGNOSIS. 

In  cases  of  secondary  involvement  of  the  abdominal  organs  where 
evident  extensive  metastases  from  a  parent  growth  exist,  the  diag- 
nosis can  only  be  made  by  assumption,  for,  as  a  rule,  no  special  abdom- 
inal symptoms  are  present.  In  the  primary  forms,  much  of  the  detail 
of  symptomatology  that  is  found  under  cancer  also  answers  for  sar- 
coma. In  a  close  perusal  of  the  clinical  history  of  29  cases  that  have 
been  reported  it  is  plain  that  vomiting  of  blood  is  a  much  more  con- 
stant feature  in  cases  of  sarcoma  than  in  carcinoma,  and  this  appears 
earlier  and  greater  in  extent  than  in  cancer  and  more  like  that  due  to 
acute  ulcer. 

The  subjective  symptoms  resemble  those  of  cancer,  but  the  cases 
generally  run  a  more  rapid  course  from  the  beginning  of  symptoms  to 
fatality,  which  varies  from  two  weeks  to  six  months.  The  more  chronic 
and  fibrous  forms,  however,  simulate  cancer  in  this  respect.  There  is 
usually  a  history  of  a  certain  amount  of  prior  digestive  disturbance 
rather  suddenly  developing  into  vomiting,  hematemesis,  severe  anorexia, 
weakness,  and  emaciation.    Pains  in  the  epigastrium  are  usually  present. 
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and  these  are  liable  to  be  more  constant,  as  in  ulcer,  and  not  so  nocturnai. 
as  in  cancer.  In  a  case  under  my  observation  aversion  to  meat  wa^  at  n  • 
time  present.  Cases  are  met  with  in  which  no  gastric  symptom?  are 
present  and  the  disease  not  suspected.  Several  of  such  have  bees 
reported  in  which  no  intimation  of  the  presence  of  sarcoma  of  the 
stomach  was  disclosed  until  the  autopsy  was  made. 

As  to  the  objective  symptoms,  there  are  two  matters  that  are 
liable  to  be  particularly  misleading  in  diagnosis,  and  these  are,  tba:, 
because  of  the  localized  formation  of  the  primary  growth  and  the 
fact  that  the  general  glandularis  usually  is  not  involved,  the  sccretioD 
of  HCl  and  the  enzyme  is  liable  to  persist  to  the  end  (as  in  ulcib 
carcinomatosum),  and  obstruction  at  the  pylorus  (as  in  cancer)  isiux 
likely  to  be  present.  In  the  121  cases  Lofaro  collected,  only  8  hac 
symptoms  of  pyloric  stenosis.  In  lymphosarcoma  there  may  be  marked 
dilatation  of  the  stomach  without  pyloric  obstruction,  in  which,  from  tbe 
poor  and  failing  general  condition  of  the  patient  and  the  hcmateniesis, 
the  differential  diagnosis  from  it  and  primary  atony,  latent  or  chrome 
ulcer,  and  cancer  would  have  to  be  considered.  Naturally,  a  dilatri 
stomach  which  empties  itself  of  food  overnight  argues  against  secotvl- 
ary  atony,  and  bleeding  which  does  not  improve  under  the  uktr 
treatment  must  be  considered  as  due  to  malignant  disease  or,  better 
yet,  a  case  for  exploratory  incision.  The  Boas-Oppler  bacilli  are  ni?. 
common,  but  have  been  reported  in  a  few  instances;  they  are  mud 
more  regularly  found  in  cancer.  Blood  in  the  test-meals  is  rather 
constant,  and,  as  was  mentioned  above,  is  liable  to  be  larger  in 
amounts  than  in  the  early  stages  of  carcinoma.  If  gastric  analyses  are 
not  made,  the  examination  of  the  feces  for  blood  is,  of  course.  n>>" 
important  and  essential.  Lactic  acid  may  or  may  not  be  present 
depending  upon  whether  pyloric  obstruction  or  thickening  of  the 
stomach  wall  interfering  with  proper  motility  exists.  According  to 
Fenwick,  the  sulphocyanide  of  potassium  in  the  saliva  gradually  dis- 
appears about  one  month  before  death.  The  gastric  contents  should 
be  searched  for  tumor  particles,  and  in  a  suspected  case  a  fragmem 
from  the  tumor  may  be  dislodged  by  lavaging  the  organ  with  the 
inflow  delivered  under  considerable  pressure.  Persistent  albuminurii 
IS  often  observed  in  sarcoma,  but  is  exceptional  in  cancer. 

The  patients  usually  display  more  or  less  emaciation  with  marked 
anemia  and,  late  in  the  case,  cachexia.  Purpuric  spots  or  blotched 
may  be  observed.  On  physical  examination  a  tumor  may  or  may  net 
be  palpable;  this  depends  upon  the  formation  and  size  of  the  growtn. 
which,  in  one  of  Salaman's  cases,  weighed  14  pounds.  When  emacia- 
tion is  marked  enough  so  that  palpation  of  the  abdomen  is  an  easy 


PLATE  LXII. 


Exterior  of  a  stomach  from  a  case  of  multiple  sarcoma.  Sarcoma 
metastases  were  also  found  in  the  heart,  pericardium,  lungs,  liver,  spleen, 
mesentery,  pancreas,  uterus,  etc.  Three  small  growths  were  found  in  the 
glandularis.  A,  Pylorus,  duodenum  above  it,  B,  Cardia.  C,  Fundus. 
£,  Greater  omentum.  F,F,F,F,F,  Small  sarcomata,  found  also  in  other 
places  on  the  specimen. 
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a  firm,  globular  mass  in  the  epigastrium  at  about  the  midline 
recognized.  Generally  this  is  tender  to  pressure  and  accom- 
)y  rigidity  of  the  recti  in  that  region.  Inflation  of  the  stomach 
cultatory  percussion  may  show  the  tumor  to  be  attached  to  the 
I.  An  early  rise  in  temperature,  40**  C.  (104°  F.),  of  a  contin- 
aracter,  with  a  pulse  of  110  and  respirations  in  the  twenties, 
st;  even  late  in  cancer  the  rise  in  temperature  is  not  so  high 
ant.  The  soft  forms  of  sarcoma  are  more  rapidly  fatal  than 
ullary  carcinomas,  the  average  clinical  course  being  about  six 
With  the  mixed  varieties  of  sarcomata  the  fatal  result  may 
^ed  as  long  as  three  years;  as  compared  to  the  common  hard 
cancer,  this  is  about  double  the  length  of  time. 


TREATMENT. 

gical. — In  every  case  in  which  the  diagnosis  of  malignant  dis- 
the  stomach  is  suggested,  surgery  should  be  the  first  thought 
)roper  therapeutic  course  to  advise.  In  sarcoma  of  the  stom- 
in  cancer,  the  desirability  of  this  depends  upon  the  general 
m  of  the  patient  and  the  local  findings  on  examination  (for  the 
:hat  operations  of  extirpation  are  always  serious  matters  and 
less  in  late  cases).  Cases  have  been  reported  in  which  the 
rom  operation  have  been  good,  but  for  the  reason  that  metastases 
irrence  in  sarcoma  are  so  common  one  should  not  be  too  exultant 
ite  in  the  prognosis.  At  operation  the  tumor  may  be  recognized 
•plish,  nodular  mass,  hemispherical  in  shape,  and  situated  at  the 
Lirv'ature.     In  such  an  instance  a  V-shaped  resection  from  the 

wall  and  a  partial  resection  of  the  lesser  curvature  would  be 
I.  Obviously,  the  excised  portion  should  include  a  free  margin  of 
appearing  glandularis  around  the  growth,  because  usually  on  the 
al  surface  the  edge  of  the  tumor  passes  by  indistinguishable 
ns  into  the  normal  mucosa  and  it  would  be  necessary  to  remove 
ounding  cell  infiltration.  In  what  appears  to  be  a  successful  case, 
-operative  prophylaxis  against  recurrence  is  most  important,  and 
uprises  particularly  the  use  of  Coley's  mixed  toxins  and  the 
itic  employment  of  the  X-rays. 

dical. — As  a  prophylactic  against  recurrence  and  the  treatment 
►erable  cases  there  are  two  measures  that  have  excited  broad 
,  namely  Colcy's  mixed  toxins  and  the  X-rays.  Remembering 
small  proportion  of  carcinoma  cases  are  really  instances  of 
ta,  these  may  be  tried  in  all  of  the  inoperable  cases  of  malignant 

In  those  which  are  cancer,  however,  no  benefit  is  derived  and 
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even  harm  may  be  done.  It  is  probable  that  Coley's  mixed  toxins  wonM 
be  found  beneficial  in  more  cases  of  sarcoma  of  the  long  bones  than  in 
the  visceral  affections. 

Based  upon  the  clinical  fact  that  a  considerable  proportion  of 
cases  of  inoperable  cancer  of  all  varieties  and  especially  sarcoma  have 
been  known  to  disappear  under  attacks  of  accidental  erysipelas  and  the 
patients  have  remained  well  thereafter,  Coley^  has  suggested  the  use 
of  the  mixed  toxins  of  erysipelas  and  bacillus  prodigiosus  in  inoperable 
sarcoma.     Other  than  from  the  successful  treatment  of  51  cases  d 
inoperable  sarcoma  by  Coley,  in  the  great  majority  of  which  a  carefcl 
microscopical  examination  had  been  made  and  were  adjudged  inop- 
erable by  leading  surgeons,  Tracy  and  Beebe  have  demonstrated  that  large 
multiple  sarcomas  in  dogs  rapidly  disappeared  under  local  or  systemic 
injections  with  the  mixed  toxins.     Coley  believes  that  the  following 
are  the  indications  for  the  use  of  the  mixed  toxins:    (1)  in  all  cases 
of  inoperable  sarcoma,  excepting  the  melanotic,  which  are  probably  of 
epithelial  origin;  (2)  in  cases  of  sarcoma  originating  in  the  long  bones. 
in  which  operation  means  the  sacrifice  of  a  limb;  (3)   immediately 
after  operation  (within  a  week  or  two)  in  allprimary  inoperable  cases 
as  a  prophylactic  against  recurrence ;  (4)  in  addition  to  the  foregoing, 
after  primary  operations  for  carcinoma  as  a  prophylactic  against  recur- 
rence.    The  use  of  the  toxins  as  a  prophylactic  after  operation  he 
believes  offers  by  far  the  most  important  field  of  all,  the  proportion  of 
recurrences  in  his  own  experience  thus  far  being  less  than  25  per  cent., 
whereas  in  cases  in  which  the  toxins  were  not  used  after  operation  the 
proportion  of  recurrences  had  been  fully  75  per  cent.     As  regards  the 
dangers  from  the  use  of  the  toxins,  he  states  that  personally  he  has 
found  their  administration  practically  free  from  danger.     However, 
he  has  learned  of  several  fatal  cases  in  the  hands  of  other  men,  which, 
taken  together,   show   that  there  are  certain   risks  connected  with  the 
treatment.    He  believes  that,  if  the  precautions  he  had  always  made  it 
a  point  to  emphasize  were  observed,  these  risks  would  be  reduced  tea 
minimum.     Most  of  the  fatal  cases  that  occurred  were  due  to  neglect 
of  those  precautions.     For  use  after  operation  small-sized  doses  are 
advised,  only  sufficient  to  bring  the  temperature  up  to  99°  or  lOO*  F. 
(37.2°  or  37.8°  C.)  three  times  a  week,  and  continued  for  five  or  six 
weeks.     According  to  Coley,  in  treating  inoperable  cases  it  is  well  to 
begin  the  systemic  injections  in  every  case  with  a  very  small  dose,  not  over 
J4   minim,  diluted  with  a  little  boiled  water  to  insure  accuracy  of 
dosage.     In  a  short  time  the  quantity  should  be  increased  to  Yz  to  }\ 
of  a  minim  at  a  dose  and  kept  up  until  the  desired  reaction  is  obtained, 
which  corresponds  to  a  reaction  of  39°  to  40.6°  C.  (102°  to  105°  F.i. 


PLATE  LXIII. 


Photomicrograph  of  one  of  the  small  sarcoma  metastases  from 
Plate  XLVIII,  which  was  projecting  into  the  cavity  of  the  stomach 
(endothelioma).  A,  Gastric  mucosa  densely  intiltraled  with  sarcoma 
cells.  B,  Connective  tissue  between  same  and  the  sarcoma  mass,  C,  C, 
C.  Bulky  deposit  of  small  and  large  sarcoma  cells.  D,  Lymph  nodule. 
E,  Veins  filled  with  blood-cells.  Stained  with  van  Gieson  (Hansen). 
X  54  diameters. 
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The  frequency  of  the  injections  depends  upon  the  strength  of  the 
patient,  some  being  able  to  bear  daily  injections,  while  in  others  it  may 
be  unwise  to  push  the  treatment  beyond  three  or  four  injections  a 
week.  In  successful  cases  the  effect  is,  as  a  rule,  promptly  notice- 
able; the  tumor  becomes  smaller  in  size,  much  more  movable  and 
less  vascular — these  changes  may  appear  within  two  or  three  days. 
If  improvement  does  occur,  the  treatment  should  be  kept  up,  either 
until  the  tumor  has  entirely  disappeared  or  until  it  has  become  evident 
that  the  injections  have  lost  their  inhibitory  influence.  If  precautions 
are  observed,  the  injections  can  be  kept  up  in  moderate  doses  for  long 
periods  without  harm  to  the  patient.  If  no  improvement  has  occurred 
at  the  end  of  three  or  four  weeks  of  daily  injections  the  treatment  is 
not  likely  to  be  successful. 

It  has  been  proven  that  sarcomas  yield  better  to  the  X-rays  than 

carcinoma.     Numerous  cases  of  sarcoma  of  the  long  bones  are  on 

record  in  which  the  Roentgen  rays  have  caused  a  liquefaction  of  the 

tumor   with   recovery   or   assisted   to   this  end   by   surgery   at   the  end 

of  a  course  of  rayings.     Pfahler**  in  an  article  on  this  subject  drew 

attention  to  the  desirability  of  raying  as  a  post-operative  measure 

following  malignant  disease  and  stated  that  it  seemed  we  might  hope 

for  50  per  cent,  of  recoveries  in  sarcoma.     In  the  series  he  reported  65 

per  cent,  had  recovered.     In  cancer  of  an  advanced  type  good  results 

^re  occasionally  met  with,  but  -generally  one  can  hope  only  for  pallia- 

t:\on  or  prolongation  of  life.     The  foregoing  pertains  particularly  to 

chancer  of  the  internal  organs,  and  not  to  the  superficial  structures  of 

t:  he  body. 

Other  than  the  above,  the  symptomatic  treatment  of  sarcoma  of 
-fclie   stomach   is   identical   with   that   of   cancer,   and   will   be   found 
escribed  in  detail  in  connection  with  Chapter  XXI. 
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CHAPTER  XXIIL 
Organic  Diseases  of  the  Stomach* 

( Continued, ) 


BENIGN  TUMORS  OF  THE  STOMACH. 

GENERAL  CONSIDERATION. 

The  stomach  may  be  the  seat  of  several  kinds  of  tumors  of  the 
benign  type.  Taken  collectively,  these  are  very  rare,  the  great  majority 
of  the  palpable  growths  being  carcinomatous  in  nature.  Among  the 
forms  of  benign  growths  that  have  been  found  may  be  mentioned  adenoma 
and  papilloma,  myoma  and  fibromyoma,  lipoma,  myxoma,  lymphadenoma, 
polypi,  and  retention  cysts,  to  which  may  be  added  gastroliths  and  foreign 
bodies,  the  thickenings  of  the  pylorus  (hypertrophic  stenosis),  and 
diverticulum  of  the  stomach. 

PATHOLOGY. 

Adenomata  and  Papillomata. — As  a  rule,  the  first  of  these  are 
found  as  small,  white,  translucent,  irregular  growths  composed  of 
tubular  structures,  and  the  papillomata  as  wart-like  or  pedunculated 
growths  of  a  firmer  consistence.  Adenomata  may  also  occur  in  the 
intestines  and  may  be  found  with  a  pronounced  glandular  structure, 
in  which  instance  they  closely  simulate  malignant  formation,  and  thus 
have  been  termed  malignant  adenomata  or  adenocarcinomata. 

Myomata  and  Fibromyomata. — The  myomata  develop  in  the 
muscular  layer  and  extend  into  the  cavity  of  the  organ.  They  are 
often  numerous  and  of  small  size,  forming  slight  elevations  of  the 
mucous  membrane,  but  may  be  single  and  of  considerable  size  and 
perhaps  pedunculated.  Unless  of  some  size  they  are  very  liable  to  be 
overlooked  at  autopsy.  The  fibromyomata  are  found  somewhat  larger 
than  the  myomata  and  may  reach  in  size  to  a  pigeon's  egg.  Like 
the  myomata,  they  consist  of  unstriped  muscular  tissue  with  the 
addition  of  fibrous  tissue.  As  a  rule,  the  mucous  membrane  is  intact 
and  normal  over  these  growths. 

Lipomata. — Small-sized  lipomata  are  occasionally  seen  in  the  sub- 
mucous coat.  Like  the  myomata  and  fibromyomata,  they  are  generally 
seen  small  in  size,  forming  projections  which  are  covered  with  mucous 

(650) 


Papilloma  near  the  [lylorus.  The  growth  was  about  thi^  size  of  a 
large  elongated  walnut  and  was  pedunculated.  The  growth  hangs  off 
from  the  specimen  and  presents  a  secondary  warty  growth 
summit.    Tlie  structures  in  the  walls  of  the  stomach  were  not  pathological. 
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membranes^  but  which  thin  out  as  the  tumor  increases  in  size.  More 
rarely  the  tumor  separates  the  muscular  fibers,  forming  small  hernias 
under  the  serosa.  Orth  has  observed  lipomata  growing  from  the 
serosa  in  a  pedunculous  manner,  and  a  large  tumor  of  this  kind  may 
cause  digestive  disturbance  by  the  dragging  of  its  weight  on  the 
stomach. 

Myxomata. — ^These  growths  consist  of  fragile  connective  tissue. 
They  are  seen  as  small,  jelly-like  deposits  containing  much  mucin  and 
are  usually  complex  in  make-up,  such  as  myxolipoma,  myxofibroma 
and  myxoadenoma.  On  cut  surface  they  are  pale  grayish  or  reddish 
white  in  color,  and  when  microscopically  examined  generally  display  a 
thin  capsule  which  extends  by  fine  stellate  prolongations  into  the 
growth.  The  myxomata  grow  from  the  connective  tissue  in  the  sub- 
mucous or  intermuscular  tissue.  Their  growth  is  slow  and  they  rarely 
attain  considerable  size  in  the  stomach,  although  when  mixed  with 
sarcoma  cells  they  may  develop  very  rapidly.  In  other  instances  they 
are  pedunculated  (mucous  polypi),  may  be  as  large  as  a  hazelnut, 
and  may  be  quite  numerous  in  the  pyloric  region.  The  formation  of 
these  growths  has  been  attributed  to  a  chronic  gastritis,  the  tumor 
being  formed  at  the  expense  of  the  glandularis  and  submucous  coat. 
The  latter  form  of  myxomata  is  not  so  rare,  Epstein  having  noted 
it  in  14  out  of  600.  autopsies.  They  are  generally  found  in  middle 
life  and  are  twice  as  frequently  observed  in  men  as  in  women.  They 
are  usually  covered  with  a  thin  layer  of  mucous  membrane. 

Lymphadenomata. — Because  of  their  association  with   sarcoma 

these  growths  are  clinically  the  most  important  of  the  benign  stomach 

tumors.     The  benign   form    (lymphoma)    is   seen   as   small   nodules 

scattered  over  the  stomach  and  usually  consist  mostly  of  lymphoid 

tissue,  namely,  a  delicate  reticulum  within  the  meshes  of  which  are 

numerous  lymph  corpuscles.    The  tumors  are  of  a  grayish-white  color, 

and  soft,  yielding  a  milky-white  juice  on  pressure.     Clinically  these 

growths,  for  the  most  part,  are  innocent,  and  they  are  often  found  in 

the  internal  organs  in  Hodgkin's  disease,  in  which  disorder  they  may 

also  be  present  in  the  liver,  kidneys,  spleen,  medulla  of  bones,  lungs,  etc., 

as  well  as  in  the  alimentary  canal.    The  tumors  develop  in  the  mucosa 

and  submucosa,  project  into  the  lumen  of  the  viscus,  and  commonly 

ulcerate,    possibly    with    the    development    of    a     fatal    hemorrhage 

(Rcimer's  observation).    The  pedunculated  growths  may  develop  to 

considerable  size;  a  number  having  been  reported  as  large  as  an  apple. 

The  lymphomata  occasionally  exhibit  malignant  properties.    This  is 

especially  the  case  in  those  richly  cellular,  soft,  rapidly  growing  forms 

that  are  sometimes  met  with.     Such  growths  may  rapidly  infiltrate  the 
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surrounding  structures,  involve  the  neighboring  lymphatic  glands,  and 
even  infect  distant  parts.  To  these  forms  the  term  lymphadenoma  is 
particularly  applied. 

Retention  Cysts. — These  are  met  with  in  the  polypoid  forms  oi 
chronic  gastritis  (gastritis  polyposa).  Other  cystic  formations,  such 
as  a  gastric  dermoid  cyst  and  a  multilocular  lymphangioma,  may  be 
encountered  in  very  rare  instances.  Albers  mentions  a  cyst  2J4  inches 
long  found  in  the  lesser  curvature  in  a  child.  Most  of  the  cysts  of  the 
stomach,  however,  are  myxomatous  in  character. 

Gastroliths  and  Foreign  Bodies. — These  are  exceedingly  rare,  are 
more  commonly  seen  in  the  insane,  but  may  be  encountered  in 
instances  of  vicious  habits,  such  as  swallowing  of  hair  or  fiber  over 
lengths  of  time,  or  unusual  solid  articles,  and  the  very  rare  instances 
of  collections  of  vegetable  detritus.  Such  collections,  of  course,  are 
not  attached  to  the  stomach,  but  may  be  present  in  such  quantities 
as  almost  to  fill  the  cavity  of  the  organ.  Of  these,  the  so-called  "hair 
tumors"  are  the  most  numerous.  The  vegetable  collections  consist 
of  starch,  vegetable  cells,  and  chlorophyll,  but  no  animal  substanct 
The  latter  collections  are  usually  rounded  masses  presenting  in  the 
midline  of  the  abdomen  (pyloric  region).  A  few  cases  are  on  record 
of  diverticula  of  the  stomach.  These  are  very  rare,  and  have  onh 
been  diagnosed  at  operation  or  noted  at  autopsy.  These  formations  arc 
acquired  and  usually  seen  on  the  distal  side  of  some  contracting  formatioB 
Ccicatrix  or  perigastric  band).  They  may  be  quite  large,  and  are  al^iys 
free  from  external  adhesions. 

Hypertrophy  of  the  Pylorus. — Of  these  cases  there  are  two  clinical 
types,  the  acquired  hypertrophic  stenosis  of  the  pylorus  accompanying 
a  hypertrophic  gastritis,  and  the  congenital  type;  the  latter  form  will 
be  found  described  in  Chapter  XXV.  Unless  the  obstruction  is 
removed  by  operation  the  consequences  of  hypertrophic  stenosis  may 
be  and  generally  are  as  serious  as  pyloric  stenosis  due  to  malignant 
disease.  Pathologically,  the  process  is  one  in  which  the  normal  tissues 
of  the  gastric  walls  are  replaced  by  proliferated  fibrillar  connective 
tissue,  the  thickening  being  greatest  at  the  pylorus,  although  the  entire 
organ  may  be  smaller  from  general  involvement  and  contraction.  The 
pyloric  wall  may  be  2  or  3  centimeters  in  thickness,  the  main  bulk 
being  made  up  by  hypertrophy  of  the  muscular  structures.  The  dis- 
ease occurs  mostly  in  persons  betw^een  twenty  and  forty  years  of  age. 
and  in  males  somewhat  more  frequently  than  in  females.  Chronic 
alcoholism  is  a  prominent  factor  in  the  production  of  most  of  the  cases. 
The  glandularis  is  commonly  much  ulcerated  in  the  pyloric  region.  (See 
Chapter  XIX.) 
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SYMPTOMS  AND  DIAGNOSIS. 

In  the  instances  of  the  benign  tumors  when  these  are  of  small  or 
moderate  size,  no  definite  symptoms  develop  and  the  condition  is 
usually  diagnosed  at  autopsy,  after  death  occurring  from  some  inde- 
pendent aflFection.  In  large-sized  growths  a  tumor  may  be  palpable  in 
the  epigastrium,  particularly  in  thin  subjects.  In  the  large  peduncu- 
lated growths  the  polypus  may  act  as  a  ball  valve  more  or  less 
completely  occluding  the  pyloric  region.  In  these  instances  the  growth 
may  not  be  felt  from  without  (particularly  the  mucous  ones),  may  cause 
a  secondary'  atony  of  the  stomach  (dilatation),  and  the  extraction  of 
mixed  meals  seven,  eight,  or  nine  hours  after  their  ingestion  or  the 
morning  after  those  taken  the  evening  before  would  bring  forth  evidence 
of  stagnation.  As  a  rule,  the  digestive  secretion  is  not  disturbed  or  a 
high  acidity  may  exist  from  condensation. 

Because  of  the  more  relative  frequency  of  ulceration  in  lymph- 
adenoma  as  compared  to  the  benign  tumors,  hematemesis  with  occult 
blood  in  the  stools  may  be  observed.  Gastric  saline  instillations  may 
produce  pus  cells  and  increased  bacterial  flora ;  therefore  the  gas  product 
may  be  over  2  per  cent. 

Of  the  foreign  bodies  the  hair  balls  are  the  most  common.  In 
these  cases  a  body  may  be  discovered  which  is  soft  in  texture  and  can 
be  moved  about.  Emesis  may  frequently  occur,  and  from  inter- 
ference with  proper  gastric  digestion  excessive  eructations  are  com- 
mon. A  history  of  chronic  digestive  disturbance  is  the  rule.  These 
are  the  cases  in  which  the  use  of  the  gastroscope  answers  to  good  purpose, 
both  for  diagnosis  and  removal.  This  instrument  may  also  serve  to 
splendid  use  for  diagnosis  and  removal  of  the  pedunculated  tumors. 
In  a  case  that  was  under  my  observation  of  a  young  man  who 
accidentally  swallowed  a  scarf-pin,  the  X-rays  located  the  pin  in  the 
stomach  with  the  pointed  end  hanging  vertically  under  the  tenth  rib 
and  removal  was  easily  accomplished  through  a  straight-tube  gastroscope. 
A  number  of  cases  of  persistent  ingestion  of  needles  have  been  reported 
in  which  the  needles  were  found  in  various  parts  of  the  abdomen,  even 
traveling  into  the  extremities.  A  case  recently  reported  by  \'anivert  and 
Mills  had  2.268  grams  of  metallic  articles  in  the  stomach  alone.  Where 
the  habit  has  been  continuous  for  a  length  of  time,  it  is  often  fatal. 

In  hypertrophic  stenosis  the  history  is  that  of  a  chronic  gastritis, 
and  a  subchlorhydric,  anachlorhydric,  or  achylic  condition  is  the  rule.  A 
definite,  small-sized,  hard,  globular  mass  (thickened  pylorus)  may  be 
palpable  in  the  midline  above  the  umbilicus,  or  the  entire  stomach  may 
feel  stiffened  and  unyielding.    Fullness,  pressure,  pain,  pyrosis,  and  erne- 


654  ORGANIC  DISEASES  OF  THE  STOMACH. 

tations  are  generally  present,  and  rather  steady  vomiting  as  the  case 
advances.  The  appetite  may  not  be  disturbed.  Small  amounts  of  blood 
are  usually  encountered  in  the  test-meals  and  fecal  examinations,  and  the 
X-rays,  showing  a  small,  triangular-shaped  stomach,  are  valuable  in 
diagnosis.  The  diflferential  diagnosis  between  carcinomatous  and  ulcer 
stricture  of  the  pylorus  would  have  to  be  considered,  and  unless  the  case 
is  examined  exhaustively  would  be  quite  difficult.  These  cases  are 
chronic,  and  the  progress  to  fatality  slow ;  thus  stagnation  may  not  be 
met  with  until  very  late  and  even  then  the  gastric  analysis  may  not  be 
very  conclusive  in  the  way  of  proving  retention. 

In  the  diverticula  cases  the  history  of  severe  pain  in  the  epigastrium 
after  eating,  vomiting  of  a  very  bitter  substance  with  immediate  relict 
and  a  disinclination  to  partake  of  solid  foods  are  present  when  the  sac  is 
in  the  pyloric  region.  The  physical  examination  is  usually  negative,  bat 
the  X-rays  would  be  helpful  in  diagnosis. 

TREATMENT. 

By  the  use  of  the  gastroscope  the  diagnosis  of  small-sized  growtb 
is  possible,  and  in  those  giving  no  symptoms  no  special  treatment 
is  required.  In  the  larger  pedunculated  growths  and  foreign  bodies, 
when  these  give  symptoms  and  are  not  situated  in  the  inaccessible 
pyloric  region  or  lesser  curvature,  their  removal  through  a  gastro- 
scope by  one  of  the  excellent  special  instruments  now  used  for  that 
purpose  may  be  attempted.  When  removal  in  this  way  is  not  pos- 
sible and  when  the  growth  is  in  the  wall  or  a  hypertrophic  stenosis 
exists,  laparotomy  is  called  for.  For  pedunculated  growths  and  foreign 
bodies  the  stomach  cavity  should  be  entered  and  the  growth  or  boditt 
removed,  and,  since  the  danger  of  recurrence  is  very  small,  the  stomad 
wound  can  be  closed  without  further  surgery.  In  growths  of  the  stomach 
wall  more  or  less  removal  of  stomach  tissue  is  necessary  and  a  gastro- 
enterostomy may  be  called  for  when  proper  stomach  drainage  cannot  be 
secured. 

In  hypertrophic  stenosis  palliative  treatment  would  answer  for  a 
moderate  case.  In  this  instance  the  avoidance  of  everything  that 
might  increase  the  gastritis  should  be  instituted.  Among  these  is 
abstinence  from  alcohol,  irritating  and  hard  foods,  tobacco,  and  the 
use  of  milk,  soft  eggs,  purees,  etc.,  when  HQ  secretion  exists,  and 
mostly  the  well-cooked,  soft  carbohydrates  and  pancreatin  when  it 
does  not.  Regular  stomach  lavage  with  hydrastis  or  dilute  hydro- 
chloric acid  answers  to  good  purpose  in  the  routine,  particularly  when 
gastric  retention  is  present.     In  the  more  severe  cases  and  when  the 
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emaciation  is  progressive  and  stagnation  exists  and  the  symptoms  do 
not  abate  under  medical  treatments,  operation  should  be  performed. 
The  form  of  operation  depends  altogether  upon  whether  only  the 
pylorus  is  thickened  (pylorectomy  and  pyloroplasty  would  then  be  the 
ideal  forms)  ;  when  the  entire  stomach  is  involved  in  the  thickening, 
the  stomach  as  an  organ  of  digestion  and  receptacle  for  food  should  be 
disregarded  and  a  free  gastro-enterostomy  (in  preference  to  a  complete 
gastrectomy)  be  performed.  Should  the  organ  be  contracted  so  high 
above  the  duodenojejunal  angle  as  to  preclude  a  posterior  gastro-enteros- 
tomy, pylorectomy  or  the  Finney  operation  may  be  the  only  forms 
possible.  When  stenosis  of  a  high  degree  exists  the  operation  should  not 
be  postponed  a  single  day.  After  the  stenosis  has  been  relieved,  the  case 
requires  further  dietetic,  medical,  and  mechanical  treatments  according  to 
the  consideration  of  the  subject  under  chronic  gastritis. 

In  the  diverticula  condition  the  sac  should  be  excised,  and  the  two 
sides  of  normal  stomach  wall  brought  together. 


CHAPTER  XXIV. 
Infectious  Granulomata- 


SYPHILIS. 
ETIOLOGY. 


Syphilis  is  an  infectious  disease,  acquired  by  contagion  or  trans- 
mitted by  inheritance,  which  runs  a  chronic  course,  and  the  lesion  oi 
which  is  an  infectious  granuloma.  In  its  late  secondary  and  par- 
ticularly in  its  tertiary  manifestations  no  organ  of  the  body  is  exempt 
from  its  ravages,  and  thus  of  late  much  attention  is  being  paid  to 
syphilitic  affections  of  the  abdominal  viscera  as  well  as  to  organs 
situated  elsewhere  in  the  body. 

Of  the  numerous  causes  that  have  been  advanced  for  this  pan- 
demic disease   (all  of   which   can  now  be  claimed  to   have  been  boOt 
up  on  supposition  without  scientific  confirmation),   it  remained  for 
Schaudinn  working  with  Hoflmanntoestablish  what  now  appears  to  be 
the  true  etiology  of  syphilis.    Up  to  this  time,  as  compiled  by  Lassar, 
no  fewer  than  one  hundred  and  twenty-five  causes  of  syphilis  had 
been  advanced,  and  thus  it  was  with  becoming  modesty  that  Schao- 
dinn  and  Hoffmann  drew  attention  to  the  incidence  of  the  spiroclucte 
pallida,  leaving  the  etiological  deductions  to  others,  these  two  Gennn 
investigators  merely  presenting  the  facts  they  had  obtained.    Althongii 
the  presence  of  this  organism  had  been  noted  by  Borrel,  Gonjou  and 
Bordet  before  that  time,  no  special  significance  was  attached  to  them, 
but  within  six  months  after  Schaudinn  and  Hoffmann's  paper  ^"as 
read  before  the  Berlin  Medical  Society  (May  17,  1905),  the  spirochxtc 
pallida  was  proclaimed  as  the  cause  of  syphilis  by  many  observers  aD 
over  the  world.    The  vast  amount  of  work  on  this  subject  of  the  last 
three  years  has  tended  to  confirm  the  fact  that  the  spirochaete  pallida  i- 
present  in  luetic  lesions  and  not  found  elsewhere,  and  confirmation  oi 
the  etiological  accuracy  seems  to  be  clinically  proven  even  if  the  third 
and  fourth  laws  of  Koch  still  remain  unsatisfied.     (Osier  draws  atten- 
tion to  the  third  law  of  Koch  also  not  being  satisfied  with  the  malarial 
Plasmodium  which  is  now  accepted  by  all  as  the  etiological  factor  in 
malaria.) 

The  spirochete  pallida  is  a  long,  delicate,  non-refractile,  spirally 
(()5()) 
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curved  organism,  pointed  at  both  ends,  with  an  average  length  of  4  to 
14//  .  It  is  circular  on  cross-section  and  the  spirillation  differs  from 
the  more  common  form  of  the  spirochaete  refringens  by  being  more  of 
a  corkscrew  formation.  Both  in  the  stained  and  fresh  specimens, 
flagellas  have  been  seen  which  are  somewhat  shorter  than  the  entire 
length  of  the  organism,  and  these  are  usually  attached  one  at  either 
end.  The  organism  is  motile,  the  movements  being  a  rotation  on  its 
long  axis,  a  whip-like  undulation  of  the  whole  body  without  locomo- 
tion, and  forward  and  backward  movements.  Unlike  other  spirilla, 
the  spirochaete  pallida  retains  its  spiral  form  when  at  rest ;  the  move- 
ments gradually  disappear  on  exposure  to  the  air,  but  may  persist  in 
a  normal  salt  solution  for  six  hours.  They  are  seen  as  free  organisms 
not  connected  with  tissue  cells,  but  may  be  noted  intimately  embracing 
the  red  blood-corpuscles.  One  of  the  marked  features  of  the  organism 
is  its  obstinacy  to  stains,  the  usual  methods  of  staining  being  ineffec- 
tual in  coloring  them  at  all,  or  giving  only  the  very  faintest  hue  and  then 
fading  quickly. 

It  is  not  within  the  province  of  this  volume  to  enter  into  the 
technique  of  staining  smears  from  initial  lesions  or  the  tissue  from 
cases  of  congenital  syphilis.  Only  the  subject  as  it  pertains  to  the 
internal  organs,  which  are  all  late  manifestations,  will  be  dwelt 
upon,  and  because  in  a  severe  case  the  blood  examination  may  offer  a 
valuable  clinical  examination  only  the  technique  of  this  will  be  given. 
For  this  purpose  blood  is  removed  from  one  of  the  arm  veins  (median 
cephalic,  the  arm  first  being  constricted  by  a  tightening  bandage  above 
to  engorge  the  vessel)  by  means  of  a  medium-sized  (15  cubic  centi- 
meter) graduated  syringe  and  a  fair-sized  aspirating  needle.  When 
1  cubic  centimeter  of  blood  has  been  sucked  from  the  vein,  the  syringe 
is  removed  and  10  cubic  centimeters  of  Ys  per  cent,  solution  of  acetic  acid 
is  drawn  up  into  the  barrel.  In  a  few  moments  after  vigorous  shaking, 
the  admixed  contents  are  removed,  thoroughly  ceptrifuged,  and  thin 
smears  are  made  from  the  sediment.  Many  methods  of  staining  have 
been  advanced,  some  being  too  complicated  for  clinical  work.  The 
MacNeal  method  is  quick,  simple  and  satisfactory.  By  this  the  specimen 
is  dried  in  the  air  and  heated  on  a  cover-glass  for  forty-five  seconds  in 
the  following  solution : — 

Mcthylene-violet    (crude)    25 

Mcthylene-bluc    (medically  pure)    10 

Eosin    (yellowish)    20 

Methyl-alcohol    (pure)     ,  100.00 

It  is  then  dipped  in  a  1  to  20,(X)0  sodium  carbonate  solution,  swilled  in 
it  for  one  or  two  minutes,  washed  with  water  and  examined  with  a  %o 
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or  YiQ  immersion  lens.    The  spirochetes  are  stained  a  delicate  blue,  or 
darker  if  the  staining  be  prolonged.     Excellent   and   quick  result >  are 
obtained    with    Goldhorn's    polychrome    methylene-blue     stain,    which 
is  prepared  as  follows :   2  grains  of  methylene-blue  and  4  grains  of 
lithium  carbonate  are  dissolved  in  300  cubic   centimeters  of  warm 
water.     The  solution  is  heated  in  a  porcelain  dish  on  a  boiling  water 
bath  for  fifteen  minutes,  then  poured  into  a  glass-stoppered  bottle  and 
set  aside   for  several  days.     Finally  it  is  reduced  to   slight  alkalinity 
by  the  addition  of  4  to  5  per  cent,  acetic  acid  solution  (test  with  litmus 
paper).     The  specimens  are  covered  with  this  dye  for  three  or  four 
seconds,  when  the  excess  is  drained  off.     The  cover  g^lass  or  slide  is 
then  slowly  introduced  into  clean  water  with  the  film  side  down,  the 
slide  is  held  still  in  the  water  for  a  few  seconds,  and  then  shaken  in  it 
to  wash  off  the  excess  of  dye.    The  spirilla  appear  of  a  violet  color, 
which  may  be  changed  to  a  bluish  black  by  flooding-  the  prepantion 
for  fifteen  or  twenty  seconds  with  Gram's  iodine  solution,  washing 
and  drying  as  usual  (Simon). 

PATHOLOGY  AND  FREQUENCY. 

Late  syphilitic  disease  may  manifest  itself  in  the  alimentary  canal 
salivary  glands  and  pancreas,  in  the  spleen  and  liver.  An  acute  part- 
titis  may  occur  in  the  secondary  stage,  and  instances  of  gummatasi 
the  salivary  glands  have  been  reported.  The  sublingual  gland  is  mon 
commonly  affected  than  the  parotid  and  usually  only  as  a  late  lesion. 
In  these  instances  the  secretory  function  of  the  glands  is  not  per- 
ceptibly interfered  with.  The  pancreas  is  rarely  attacked,  the  lesioo 
seen  being  gummatous  in  character.  Syphilis  of  the  esophagus  s 
described  in  connection  with  Chapter  XVII. 

The  stomach  can  be  the  seat  of  extensive  syphilitic  disease,  bat  a 
great  difference  of  opinion  exists  as  to  the  frequency  with  which  it  is 
met  with  in  syphilitic  individuals.  As  judged  from  postmortems  ofl 
syphilitic  patients  it  would  seem  to  be  a  very  rare  affection,  althongiJ 
of  late  years  the  frequency  of  authentic  cases  is  constantly  on  the 
increase.  Chiari^  in  243  postmortems  on  syphilitic  patients  found 
definite  stomach  lesions  in  only  2,  and  up  to  the  time  of  this  writing 
not  more  than  30  trustworthy  cases  of  the  acquired  and  congenital  fonns 
have  been  reported  in  the  literature.  On  the  other  hand,  there  are 
men  who  assume  the  presence  of  a  syphilitic  gastritis  in  every  disturbance 
of  digestion  developing  in  a  syphilitic  patient.  Judging  from  therapeutic 
results  in  clinical  experience,  both  of  the  above  views  are  extreme.  It 
must  be  recalled  that  syphilis  of  the  acquired  form  is  a  common  disease 
and  many  are  the  individuals  met  with  who  in  their  early  lives  have  had 
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primary  and  secondary  lesions.  Added  to  these  are  the  great  uncertainty 
of  the  inherited  form  which  was  not  intense  enough  in  degree  to  cause 
the  deprivation  of  Hfe  in  infancy,  and  perhaps  those  who  have  never 
presented  any  clinical  symptoms  to  make  diagnosis  possible  or  even 
suspicious.  Masked  and  latent  types  of  varying  degrees  of  syphilis 
affecting  the  internal  organs  exist  in  both  the  acquired  and  inherited 
forms,  and  cases  in  which  the  late  lesions  are  more  often  infiltrative  and 
interstitial  rather  than  gummatous  are  much  more  common  than  the 
autop.*iy  statistics  show,  but,  of  course,  they  are  not  so  numerous  as  to 
warrant  viewing  every  disorder  of  the  internal  organs  as  syphilitic  in 
nature  just  because  no  other  etiology  for  some  particular  disease  had  been 
advanced  or  just  because  the  history  of  early  acquired  disease  had  been 
obtained.  The  writer  believes,  in  so  far  as  lesions  in  the  digestive  canal 
are  concerned  (and  possibly  also  with  all  other  structures  of  the  body), 
that  a  conclusive  Wasserrnann  test  and  a  favorable  result  from  specific 
therapy  are  necessary  for  diagnosis  in  the  cases  of  internal  organ  involve- 
ment, and  because  these  have  served  him  well  in  many  more  than  three- 
quarters  of  1  per  cent,  of  all  gastro-intestinal  disorders,  that  syphilitic 
affections  are  more  common  than  the  autopsies  alone  would  prove,  but 
not  so  numerous  as  some  have  assumed,  and  that  many  cases  of  relatively 
mild  degrees  of  syphilis  compatible  with  life  exist  which  are  liable  to 
correct  themselves  even  without  resort  to  specific  therapy.  In  some  of  the 
far  eastern  countries  in  which  the  severe  oriental  type  of  the  disease  is 
common,  specific  treatment  is  not  used  (or  at  least  not  so  generally 
as  in  the  more  scientific  medical  centers),  and  in  these  countries, 
while  the  rate  of  mortality  of  syphilis  is  highest,  still,  the  very  largest 
proportion  of  the  cases  apparently  recover,  the  milder  cases  ofttimes 
apparently  as  successfully  as  with  those  handled  along  lines  of  specific 
treatment. 

In  the  stomach  the  disease  manifests  itself  in  three  types  of 
lesions,  namely,  a  diffuse  syphilitic  gastritis,  syphilitic  ulcer,  and 
gumma.  To  these  may  be  added  the  sequels  of  perigastric  adhesions 
or  pyloric  thickenings  causing  stenosis.  The  three  lesions  will  be 
described  singly,  but  it  must  be  remembered  that  combinations  of  the 
three  types  are  commonly  met  with. 

Diffuse  syphilitic  gastritis  is  essentially  chronic,  may  be  a  primary 
condition,  but  is  commonly  an  accompaniment  of  syphilitic  disease  of 
other  abdominal  organs,  or  an  accompaniment  of  countless  gummata 
in  the  mucosa  and  submucosa.  With  the  stomach  involvement, 
syphilitic  lesions  usually  exist  in  the  liver,  spleen  and  pancreas,  and 
thus  Chiari  has  assumed  the  condition  to  be  circulatory  in  nature 
(indirect  syphilis)  and  due  to  passive  congestions,  hemorrhages,  etc., 


660  INFECTIOUS   GRANULOMATA. 

in  which  conditions  chronic  gastritis  of  a  secondary  form  is  so  com- 
mon. However,  since  gummata  and  more  or  less  ulceration  in  the 
stomach  are  present  with  the  mucosa  infiltration,  the  condition  must 
also  be  looked  upon  as  primary.  Simple  diffuse  syphilitic  gastritis 
without  gumma  or  ulcer  does  not  differ  histologically  from  forms  of 
chronic  gastritis  in  which  profuse  round-cell  infiltration  of  the  stomach 
is  observed.  But  as  Hemmeter^  has  pointed  out  and  which  I  have 
observed  myself,  the  round-cell  infiltration  is  liable  to  be  more  profuse 
and  general  in  the  glandularis  and  submucosa,  and  large  collections  of 
them  may  be  seen  in  the  latter  and  extending  upward  into  the  secreting 
tissue  above  it.  Such  collections  of  cells  in  the  submucosa  may  appear 
as  gummata  and  the  cell  infiltration  of  the  glandularis  may  be  pyrifomi 
in  shape  with  the  base  at  the  submucosa  or  in  fusiform  collections  above 
between  the  tubules.  Where  a  large  collection  of  cells  is  seen  that  involves 
the  depth  of  mucosa,  more  or  less  granular  and  hyaline  degeneration  oi 
the  cellular  collection  and  tissue  loss  exists,  possibly  with  the  formatioo 
of  ulcer  pits. 

The  possibility  of  gastric  ulcers  of  syphilitic  origin  is  still  ia 
debatable  grounds  in  medicine,  but  there  are  many  reasons  to  bclie« 
that  such  ulcers  are  a  pathological  entity.  Most  all  of  the  cases  thit 
have  been  reported  are  those  in  which  symptoms  of  ulcer  exist  in  po^ 
sons  who  give  a  past  history  of  syphilis.  Simple  gastric  ulcer  zsi 
syphilis  being  such  common  affections,  one  would  naturally  hesitateto 
associate  the  two  in  an  individual  case.  Fenwick  has  concluded  that 
in  one-half  of  the  cases  in  which  the  two  diseases  exist  in  the  san* 
patient  there  is  no  direct  relationship  between  them;  in  my  opinion. crefl 
this  is  too  high  a  number  of  cases  in  so  far  as  syphilis  as  an  etiologkil 
factor  in  the  production  of  ulcer  is  concerned.  While  obviously  therein 
little  in  the  literature  in  the  way  of  definite  association  between  the  vko 
conditions,  a  few  cases  of  distinct  luetic  gastric  ulcer  have  been  reportd 
(Lafleur,  Flexner),  and  there  is  some  significance  in  a  previous  luetic 
history  in  the  10  per  cent,  of  Engle's  and  the  20  per  cent,  of  Lang's  ca« 
of  gastric  ulcer. 

Exactly  how  these  ulcers  are  produced  is  not  definitely  estab- 
lished. l)ut  it  is  probably  by  the  breaking  down  of  gummata  or  round- 
cell  invasion  about  and  in  the  walls  of  the  blood-vessels  and  tf 
obliteration  of  their  caliber,  shutting  off  the  blood-supply.  FranhP 
has  demonstrated  this  almost  pathognomonic  change  in  the  blood- 
vessels. In  the  report  of  his  case  in  which  gummata  of  the  spl^** 
and  thirty-one  syphilitic  ulcers  of  the  intestine  and  thirteen  ulccratinf 
gummata  of  the  stomach  were  present,  he  found  that  encircling  ^ 
veins  were  round,  oval,  and  spindle  cells,  which  penetrated  the  vessel 
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walls,  causing  a  thickening  of  the  coats  with  a  partial  or  complete 
obliteration  of  the  lumina.  In  some  veins  there  existed  a  localized  and 
narrowing  endophlebitis,  not  infrequently  associated  with  cellular 
infiltration  from  without;  The  arterial  walls  were  also  penetrated  by 
similar  granulation  tissue,  the  degree  of  alteration  being  a  lesser  one. 
He  also  found  the  same  vessel  changes  in  a  case  of  difluse  syphilitic 
gastritis.  The  description  of  the  ulcers  found  in  both  Lafleur's  and 
Flexner's  cases  w^re  similar,  the  special  features  being  that  the  lesions 
were  soft  with  overhanging  edges,  a  dry  bloodless  base,  and  perigas- 
tric adhesions  being  present.  This  description  follows  closely  the 
typical  forms  of  chronic  ulcer  seen  in  the  aged,  which  also  are  most 
probably  due  to  obliterating  blood-vessel  change. 

Gummata,  single  and  of  large  size,  or  coalescing,  the  mass  making 
deposits  palpable  from  without,  are  no  doubt  very  rare.  Of  14  cases 
collected  by  Flexner,  5  had  positive  nodular  gummata,  one  of  which  was 
a  deposit  8  centimeters  in  extent.  These  are  generally  situated  in  the 
pyloric  region  or  along  the  lesser  curvature.  They  may  be  seen  as 
circumscribed,  elevated,  reddish  swellings,  or  flattened  elevations  occur- 
ring in  the  submucous  coat  as  a  dense,  compact,  soft  mass.  In  the  latter 
instance,  the  mucosa  is  thickened,  soft,  glistening  and  of  a  yellowish  color, 
and  more  or  less  small-sized  ulcerations  over  them  may  be  noted.  On 
section  such  masses  usually  show  some  fatty  degeneration,  and  even  in 
this  instance  may  be  quite  firm  and  whitish  on  cut  surface.  In  a  case  in 
the  Krankenhaus  Friedrichshain,  Berlin,  reported  by  Curtis,^  in  which  a 
gastrectomy  had  been  performed,  the  following  were  noted:  ^'Pathologic 
specimens:  The  resected  stomach,  preserved  in  natural  condition  in 
Pick's  solution,  presented  a  wall  which  was  everywhere  somewhat  thick- 
ened. The  mucosa  was  mammillated,  with  gastric  areas  clearly  defined 
and  unusually  prominent.  On  the  mucous  surface  of  the  opened  stomach 
two  flat,  longitudinal  elevations  were  seen.  One  elevation  was  7  centi- 
meters in  length,  with  average  width  of  2.5  centimeters.  It  was 
covered  with  an  ulceration  which  extended  through  the  mucosa,  here 
and  there  involving  the  submucosa.  The  slightly  elevated  wall  of  the 
ulcer  was  composed  of  a  series  of  confluent  crescents,  and  was  sharply 
defined,  with  vertical  margin  except  for  1  centimeter  of  its  length 
along  the  upper  border,  where  it  was  undermined.  The  base  had  a 
thin,  grayish  coat,  the  removal  of  which  laid  bare  the  mottled,  fatty- 
looking  submucosa.  Except  at  the  margins  the  ulcer  floor  was 
elevated  to  the  level  of  the  uninvolved  mucous  membrane  of  the  stom- 
ach. The  second  elevation  lay  parallel  with  and  beneath  the  first.  It 
rose  gradually  from  the  brown,  plateau-like  elevation,  6  centimeters  in 
length  and  2  centimeters  in  width,  the  end  nearer  the  pylorus  being 
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capped  with  a  small,  irregular  ulceration.  There  were  no  tubercles 
associated  with  the  ulcers,  nor  were  they  to  be  found  on  the  corre- 
sponding serosa.  The  involved  tissue,  including  the  ulcer  floor  as  well 
as  the  non-ulcerated  elevations,  had  an  elastic,  rubber-like  consistence. 
Incision  through  the  thicker  portions  showed  that  the  increased  thick- 
ness of  the  stomach  wall  was  due  mostly  to  changes  in  the  submucosa. 
Microscopic  examination :  Specimens  were  stained  with  the  following: 
Weigert's  elastic  tissue  stain,  hemalum  and  eosin,  orcein,  carbol-fuch- 
sin,  silver  nitrate  and  pyrogallic  acid.  The  submucosa  consisted  of 
coarsely  meshed  cells,  with  clearly  staining  nuclei.  It  was  very  richly 
vascular  and,  in  association  with  the  blood-supply,  the  characteristic 
changes  were  manifest.  There  were  extensive  accumulations  of 
round,  oval  and  spindle  cells,  most  numerous  in  the  vicinity  of  blood- 
vessels, around  which  they  formed  concentric  rings,  and,  invading  the 
vascular  coats,  greatly  increased  their  thickness.  In  many  veins,  and 
in  a  lesser  number  of  arteries,  the  lumen  was  entirely  occluded,  an 
orcein  stain  being  necessary  to  establish  the  identity  of  the  vessel.  A 
limited  number  of  vessels  on  cross-section  were  free  from  areolas  of 
cells,  while  in  the  case  of  those  longitudinally  cut  a  part  of  the  course 
might  be  entirely  free,  with  the  remainder  surrounded  by  a  rich,  cello- 
lar  envelope. 

A  subendothelial  proliferation  occurred  in  some  of  the  vesiek: 
it  involved,  as  a  rule,  only  a  portion  of  the  circumference  and  took  place 
independently  of  cellular  encroachment  from  without.  The  richness  d 
cell  infiltration  prohibited  the  determination  of  submucosa  and  that 
portion  of  the  muscular  coat  adjacent  to  it  contained  several  accumula- 
tions of  epithelioid  cells  bearing  characteristics  of  gummata.  Thcr 
showed  no  tendency  to  necrosis,  small  blood-vessels  being  numerous 
and  distributed  without.  Giant  cells  with  peripheral  position  of  the 
nuclei  (Langhans's  type  of  giant  cells)  were  found  in  association,  and 
in  a  few  instances  existed  also  entirely  independently.  Among  the" 
foreign  elements  were  numerous  eosinophils  and  also  a  goodly  num- 
ber of  polynuclear  leucocytes.  The  lymph-vessels  were  distended  with 
round  cells ;  lymph-follicles  were  numerous,  each  supplied  with  easily 
distinguishable  large  capillaries.  In  the  mucosa  and  muscular  layers. 
except  for  the  persistence  of  a  moderate  perivasculitis,  and  the  not^ 
worthy  accumulations  of  epithelioid  cells  found  near  the  submucosa,  no 
changes  were  manifest.  Stains  for  the  spirochaete  pallida  by  Levaditi*s 
method  gave  negative  results.  Careful  search  for  tubercle  bacilli  was 
likewise  negative." 

As  a  result  of  the  syphilitic  lesion,  cicatricial  thickening  in  the 
pyloric   region   or   peripyloric   adhesions   may  occur   which   may  cause 
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obstruction  to  the  normal  exit  of  chyme,  with  resulting  gastric  dilata- 
tion and  stagnation. 

Enteritis,  intestinal  gummata  and  ulceration  with  consecutive 
cicatrization  and  narrowing  of  the  gut  may  occur,  and  in  long-standing 
cases  with  chronic  diarrhea  and  amyloid  degeneration  of  the  intestinal 
mucosa  or  organs  may  be  noted.  Syphilitic  ulceration  from  mixed  infec- 
tion or  the  breaking  down  of  gummata  with  extensive  circular  ulcers 
and  resulting  in  marked  stenosis  is  not  infrequent.  Enlargement  of  the 
spleen  with  gummata  in  the  substance  and  thickening  of  the  capsule  are 
usually  present  in  syphilis  of  the  liver,  and  in  the  latter  organ  a  difluse 
interstitial  hepatitis,  gummata,  or  scarred  and  botrj'oid  liver,  with  or 
w^ithout  ascites,  may  exist.  Syphilis,  of  course,  may  also  affect  the 
respiratory,  renal,  circulatory,  and  nervous  systems. 

SYMPTOMS  AND  DIAGNOSIS  OF  GASTRIC  SYPHILIS. 

The  diagnosis  of  syphilis  of  the  internal  organs  is  based  upon  the 
history  of  the  initial  and  secondary  symptoms,  upon  the  demon- 
strations of  late  syphilitic  manifestations,  the  Wassermann  test,  and 
results  from  specific  therapy.  The  clinical  picture  as  such  does  not 
differ  in  particular  ways  from  non-specific  gastric  affections,  but  the 
results  from  therapy  usually  do.  There  is  no  question  that  the  more 
general  utilization  of  the  Wassermann  test  would  be  most  helpful  in 
gastro-intestinal  work  in  the  way  of  distinguishing  syphilitic  from  other 
forms  of  chronic  gastritis,  the  syphilitic  ulcers  from  the  simple  form, 
and  gummatous  deposits  from  other  formations  in  the  stomach,  par- 
ticularly malignant  disease. 

Syphilis  of  the  stomach  as  a  clinical  condition  occurs  late  in  the 
acquired  affection,  although  it  may  be  met  with  early  in  life  in  the  con- 
genital form.  Quite  naturally,  when,  with  or  without  the  history  of 
initial  lesion  followed  by  the  secondary  symptoms,  the  Wassermann  test 
is  positive  and  the  case  recovers  on  specific  treatment,  or  in  the  natal 
form,  when  the  saddle-shaped  nose,  prominent  forehead,  lines  about 
the  mouth,  Hutchinsonian  teeth,  disturbances  of  hearing,  history  of 
interstitial  keratitis,  slender  physique,  rudimentary  beard  and  scant 
pubic  hair,  or  the  history  of  many  abortions,  hydramnios,  or  giving 
birth  to  short-lived  infants  of  a  marasmic  type  is  obtained,  the  diag- 
nosis of  internal  syphilis  is  probable  or  at  least  suspicious.  The 
benign  type  of  syphilis  is  even  more  common  in  women  than  in  men, 
and  here  the  initial  lesion,  throat  symptoms,  roseola,  adenopathy,  etc., 
may  have  entirely  escaped  observation.  Furthermore,  it  must  be 
remembered  that  the  acquired  form,  even  when  treated  the  prescribed 
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length  of  time  (three  years),  is  not  always  cured,  and  until  the  Wasser- 
mann  test  was  advanced  we  had  only  empirical  bases  to  rely  upon.  The 
history  of  acquired  syphiHs,  evidences  of  the  congenital  type,  or  the 
history  or  evidence  of  such  conditions  as  the  late  syphiloderm,  tabes, 
general  paralysis  and  other  nervous  affections,  fissures  in  the  border  or 
dorsum  of  the  tongue,  etc.,  would  lead  one  to  consider  syphilis  as  being 
the  cause  of  the  digestive  disturbances.  The  recognition  of  whether 
it  is  or  not  depends  upon  the  result  of  the  Wassermann  test  and  that 
of  specific  therapy.  These  are  the  only  ways  in  which  diagnosis  is 
possible,  and  in  the  presence  of  such  clinical  findings  it  may  be  possible 
to  relieve  or  cure  certain  gastric  cases  which  at  first  glance  look  quite 
hopeless. 

Of  the  findings  on  examination  may  be  mentioned  an  achylic  gas- 
tric content  with  large  amounts  of  mucus ;  dilation  of  the  organ  with 
stagnation ;  a  long-standing  gastric  ulcer  in  which  alcoholism,  chlorosis, 
arteriosclerosis,  tuberculosis,  and  other  causes  can  be  eliminated,  and 
which  did  not  bleed  and  had  not  recovered  on  the  ulcer  treatment;  a 
small-sized,  irregular-shaped,  movable,  pyloric  growth  which  had  existed 
for  some  time  and  was  not  relieved  by  therapy  or  does  not  enlarge  and 
cause  the  development  of  the  constitutional  symptoms  that  the  malignant 
growths  do,  and  a  chronically  enlarged  spleen  and  impalpable  left  hepatic 
lobe  with  abdominal  ascites  which  cannot  be  accounted  for  as  due  to 
other  diseases.  Fenwick  believes  that  syphilitic  cases  that  simulate  acnte 
ulcer  difler  in  three  particulars,  the  first  of  which  is  the  extreme  severity 
of  pain  and  vomiting,  the  second  the  infrequency  of  hemorrhage,  and 
the  third  their  obstinacy  to  ordinary  treatment  and  their  great  tendency 
to  relapse.  An  exploratory  incision  may  clear  the  diagnosis,  althoo^ 
(even  in  the  presence  of  a  dilated  stomach)  when  gummata  are  noted 
further  surgery  is  not  advisable  until  resort  to  energetic  antisyphilitic 
treatment  has  first  been  made.  The  same  holds  true  in  intestinal  syphilis, 
excepting  when  marked  cicatricial  stenosis  exists,  which  always  requires 
operation. 

An  interesting  type  of  cases  is  that  which  closely  simulates  malig- 
nant disease  of  the  pylorus.  These  may  be  most  severe  in  progression  of 
symptoms,  with  gastric  pain  uninfluenced  by  the  ingestion  of  food  and 
which  is  worse  at  night.  The  debility  may  be  marked  and  the  anemia 
pronounced.  The  stomach  usually  shows  retention  and  an  absence  of 
hydrochloric  acid  and  pepsin.  The  epigastrium  is  usually  very  painful 
on  pressure  and,  after  the  condition  had  existed  for  sc«ne  months,  a  tumor 
at  the  pylorus.  One  of  the  features  that  distinguishes  this  t)rpe  of  case 
from  malignant  disease  is  the  chronicity  of  symptoms,  some  of  the  cases 
having  been  ill  for  from  four  to  eighteen  years. 
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A  few  words  must  be  said  on  the  numerous  gastro-intestinal  dis- 
turbances that  are  seen  following  treatment  by  mouth  of  recently  acquired 
syphilis.  It  is  my  belief,  based  upon  numerous  observations,  that  the 
long  continuance  of  the  commonly  employed  caustic  salts  of  mercury 
and  possibly  also  the  large  doses  of  iodides  can,  in  most  instances,,  cure 
the  syphilis,  but  at  the  expense  of  leaving  a  chronic  gastritis  from  their 
use.  While  this  is  not  offered  as  a  general  argument  against  the  oral 
administration  of  these  drugs,  still,  it  should  be  considered.  The  gas- 
tritis developed  is  medicinal  in  causation  and  in  the  majority  of  young 
and  strong  individuals  clears  up  to  a  practical  extent  when  the 
drugs  are  discontinued.  Still,  some  of  them  do  not,  and  these  may 
require  lavaging,  medication,  and  dieting  for  the  purpose.  Of  late  I  have 
come  to  the  belief  that,  in  so  far  as  the  stomach  is  concerned,  the  safest 
salt  of  mercury  to  employ  steadily  is  the  mild  chloride ;  better  still,  how- 
ever, is  the  use  of  inunctions  or  the  more  recent  method  of  intramuscular 
injections  of  either  the  soluble  or  insoluble  salts.  Unless  there  is  special 
indication  for  doing  so,  large  doses  by  mouth  should  not  be  continuously 
given,  but  just  enough  to  keep  the  patient  symptom-free.  The  average 
patient  does  no  better  for  the  ultimate  cure  of  the  disease  on  the  larger 
doses  than  with  the  smaller,  and  it  may  surprise  some  to  note  how 
much  less  are  the  anemia  and  malnutrition  seen  following  the  secondary 
stage.  This  better  general  state  of  the  body  is  due  to  a  more  nearly 
normal  condition  of  digestion  left  possible  by  the  better  gastric  condition. 

Since  the  advancement  of  the  Wassermann  test  of  serodiagnosis 
of  syphilis  its  value  as  a  diagnostic  measure  has  been  learned  to  be 
beyond  dispute.  The  Wassermann  method,  however,  is  rather  com- 
plicated for  general  utilization  in  clinical  work  and  has  been  simplified 
by  a  new  method  by  Noguchi.^  The  latter  test  differs  from  the  original 
in  the  use  of  an  anti-human  hemolytic  system  instead  of  the  anti-sheep 
hemolytic  system,  in  being  more  accurate,  and  by  the  use  of  the  anti- 
human  amboceptor,  complement,  and  antigen  slips,  which  make  it  simple 
enough  for  use  in  clinical  work. 

The  reagents  required  for  making  a  test  according  to  Noguchi's 
method  are:  "(1)  Anti-human  hemolytic  amboceptor  prepared  in  rab- 
bits by  injecting  them  five  or  six  times  into  the  peritoneal  cavity  with 
increasing  doses  (up  to  20  cubic  centimeters)  of  washed  human  cor- 
puscles, allowing  five  days'  interval  between  each  injection.  The 
serum  is  collected  from  the  immunized  animal  eight  or  nine  days  after 
the  last  injection.  The  titre  must  be  stronger  than  0.01  cubic  centi- 
meter for  complete  hemolysis  of  1  cubic  centimeter  of  human  blood 
suspension  (J4  drop)  in  the  presence  of  0.025  of  guinea-pigs'  fresh 
Serum.     (2)  Complement  consisting  of  fresh  guinea-pig  serum.     (3j 
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Antigen,  which  is  an  alcoholic  extract  of  organs  or  crude  preparations 
of  lecithin.     This  is  prepared  by  extracting  1  part  of  mashed  tissue 
(liver,  kidney)   in   10  parts  of  absolute  alcohol  for  several  days  at 
37**  C,  filtered  through  paper  and  the  filtrate  concentrated  to  about 
one-third  of  its  volume,  and  the  fluid  preserved.     To  prepare  the 
lecithin  solution  for  antigen,  0.3  gram  is  dissolved  in  50  cubic  centi- 
meters  of  absolute   alcohol   and   then   shaken   with   50  cubic   centi- 
meters of  physiological  salt  solution  and  filtered.     The  filtrate  must 
be  clear.     (4)  Suspension  of  human  corpuscles,  prepared  by  mixing 
1  drop  of  blood  of  a  normal  person  with  4  cubic  centimeters  of  physio- 
logical salt  solution.     (5)  The  serum  to  be  tested  is  obtained  by  collect- 
ing about  10  drops  of  the  patient's  blood  in  a  test-tube  and  using  the 
clear  serum  that  separates  from  the  clot  for  the  test.     The  reagents 
No.  1,  2  and  3  are  prepared  in  paper  form  as  follows:    No.  1   (anti- 
human  amboceptor).     The  serum  of  immune  rabbits  is  taken  up  with 
filter  paper  and  quickly  dried  (a  few  hours)  by  a  current  of  air  at  a 
low  temperature  (below  20°  C).     If  the  immune  serum  is  not  very 
strong — the  titre  0.01   cubic  centimeter,  for  example — the  serum  is 
concentrated  by  a  current  of  air  to  one-third  of  the  volume  before  the 
paper  is  impregnated.     This  is  necessary  in  order  to  secure  a  slip  oi 
small  dimension  for  convenient  use.     After  complete  desiccation  the 
impregnated  paper  is  cut  into  pieces  of  equal  dimensions,  each  one 
being  of  such  a  size  as  to  contain  2  units  of  amboceptor.     No.  2  (com 
plement).     A    rather   thick    filter   paper   is    impregnated    with    fres 
guinea-pig  serum,  similarly  dried  and  cut  into  pieces  of  equal  siz^ 
The  activity  of  one  slip  should  possess  such  an  activity  as  to  corre- 
spond with  that  of  0.04  cubic  centimeter  of  the  first  guinea-pig  seru 
No.  3   (antigen).     The  crude  preparation  of  lecithin  of  known  ant 
genie  value  is  dissolved  in  ether  and  similarly  taken  up  into  the  filt 
paper.    The  organ  extracts  may  be  used,  but  must  be  concentrated  i 
advance  as  above  described.     After  impregnation  and  complete  desi 
cation  the  paper  is  cut  into  equal  parts,  each  being  of  such  a  size  as 
contain  enough  antigen  for  one  tube.     The  papers  when  dried  can 
kept  indefinitely  at  the  room  temperature  in  a  dry  place.     Slips  of  t 
size  of  about  5  millimeters  bv  5  millimeters  are  used  in  the  testr 
These  are  dropped  by  means  of  forceps  into  test-tubes  containing  t 
human  blood  suspension  and  patients'  serum  in  the  following  ord 
and  intervals: — 

"Six  clean  test-tubes  are  employed  (size  10  centimeters  +  1  cent: 
meter).     In  the  first  two  place  1  drop  from  a  capillary  pipette  of  tl^ 
patient's  serum  which  is  to  be  tested.    In  each  of  the  second  two  tub 
(which  serve  as  controls)  put  1  drop  of  the  serum  of  a  syphilitic  ca^ 
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known  to  give  the  positive  reaction.  In  the  third  pair  of  tubes  (also 
controls)  put  1  drop  of  the  serum  of  a  normal  person.  To  each  one 
of  the  six  tubes  add  1  cubic  centimeter  of  the  suspension  of  human 
blood-corpuscles  and  0.04  of  fresh  guinea-pig  serum  as  complement. 
Lastly  into  one  of  each  of  the  foregoing  pairs  of  tubes  put  1  slip  of 
the  antigen  paper;  the  second  tube  of  each  pair  receives  no  antigen. 
After  being  well  shaken,  the  six  tubes  are  incubated  at  i7°  C.  for  one 
hour,  or  if  a  thermostat  is  not  at  hand  carried  for  that  length  of  time 
in  a  vest  pocket.  .  At  the  end  of  the  incubation  add  2  units  of  anti- 
human  amboceptor  to  each  tube  and  mix  well  by  shaking.  Then 
incubate  for  two  hours  longer  at  37**  C,  following  which  the  reaction 
is  read  from  time  to  time  during  the  next  ten  to  twelve  hours  (tubes 
kept  at  room  temperature). 

"A  negative  reaction  is  indicated  by  complete  hemolysis  in  both 
tubes  irrespective  of  the  presence  of  the  antigen.  A  positive  reaction 
is  shown  by  complete  absence  or  partial  inhibition  of  hemolysis  in  the 
tube  containing  the  antigen  and  complete  hemolysis  in  the  tube  con- 
taining no  antigen. 

"Complete  hemolysis  in  the  negative  control  takes  place  U3ually 
within  one  hour  or  earlier.     When  the  reaction  is  strongly  positive, 
as  it  should  be  with  the  positive  control  set,  the  tube  with  the  antigen 
remains  free  from  hemolysis  even  after  a  few  days  standing  at  room 
temperature.     In  such  a  case  the  erythrocytes  are  strongly  agglutin- 
ated and  remain  adherent  to  the  bottom  of  the  test-tube,  leaving  above 
a  perfectly  clear  medium.     In  moderately  positive  cases  there  is  a 
trace  of  hemolysis,  while  the  varying  degree  of  positive  reaction  can 
readily  be  measured  by  the  amount  of  the  hemoglobin  liberated  in  the 
medium  and  especially  by  the  amount  of  intact  red  blood-corpuscles 
Temaining  in  the  fibrin  shreds  or  whitish  stroma  masses.     It  should 
l)e  mentioned  that  the  tubes  containing  the  antigen  undergo  hemolysis 
somewhat  more  slowly  than  those  without  the  antigen,  but  complete 
hemolysis  must  occur  in  both  tubes  of  the  negative  control  set  before 
^he  reaction  of  the  other  sets  is  read.     It  is  also  necessary  to  note  that 
^very  tube  without  antigen,  irrespective  of  the  nature  of  the  specimen 
of  blood-serum  therein  contained,  must  undergo  complete,  or  at  least 
almost  complete,  hemolysis  before  the  final  reading  of  the  reaction  is 
made. 

"In  those  instances  in  which  tubes  without  antigen  do  not  undergo 
hemolysis  the  test  must  be  repeated  with  a  smaller  quantity  of  the 
human  serum  in  order  to  obtain  a  definite  result." 

Noguchi  summarizes  the  results  of  the  two  methods  (Wasser- 
mann's  fluid,  and  Noguchi  fluid  and  slips)  as  follows : — 
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"Of  7  cases  of  primary  syphilis  the  Wassermann  test  was  positive 
in  5,  the  present  test  in  all. 

"Of  27  cases  of  manifest  secondary  syphilis  the  Wassermann  test 
was  positive  in  23,  the  present  method  in  all. 

"Of  12  cases  of  latent  secondary  syphilis  the  Wassermann  test  was 
positive  in  6,  the  present  method  in  9. 

"Of  18  cases  of  manifest  tertiary  syphilis  the  two  methods  agreed 
and  were  positive  in  17. 

"Of  18  cases  of  latent  tertiary  syphilis  the  Wassermann  test  was 
positive  in  11,  the  present  method  in  14. 

"Of  11  untabulated  cases  of  tabes  dorsalis  only  3  were  positive 
with  the  Wassermann  test  and  all  were  positive  with  the  present  test 

"Of  28  cases  suspected  of  syphilis  or  of  syphilitic  origin,  the 
Wassermann  test  was  positive  in  16,  the  present  method  in  21. 

"The  results  obtained  by  the  paper  method  were  perfectly  reliable 
and  satisfactory.  Cases  which  were  negative  to  the  Wassermann  aa! 
weakly  or  often  quite  strongly  positive  to  the  present  method  were 
met  with." 

As  known  active  syphilitic  blood  is  not  available   in   many  ccro* 
munities,  the  butyric  acid  test  advanced  by  Noguchi  may  be  empk^pei 
For  this  purpose  the  blood-senim  is  rendered  free  from  hemoglobii]  aai 
1  part  is  mixed  with  9  parts  of  a  half -saturated  solution  of  ammoann 
sulphate,  the  precipitated  globulin  centrifuged  with  a  ]x>werf ul  jnadnDe* 
and  the  compact  globulin  fraction  separated  by  decantation  of  the  snpcr- 
natant  fluid.    The  deposit  may  now  be  weighed.    It  is  then  redissohred  is 
10  parts  of  0.9  per  cent,  salt  solution,  and  is  ready  for  the  test.   The 
test  is  made  by  mixing  1  part  of  the  solution  with  an  equal  part  of  10 
per  cent,  butyric  acid  solution,  when  a  prompt,  dense,  milky  turbiditr 
appears  in  the  mixture  if  the  serum  be  from  a  syphilitic  person,  while  ii 
remains  clear  or  shows  only  a  slight  opalescence  without  precipitatioii 
after  several  hours'   standing  if   from  a  non-syphilitic   individual,    h 
carrying  out  the  test  Noguchi  recommends  the  use  of  0.5  c.c.  of  seniffl 
and  4.5  c.c.  of  ammonium  sulphate  solution,  and  centrifuging  for  thiitj 
minutes  in  a  machine  which  runs  at  the  rate  of  5000  revolutions  per 
minute.    After  decanting  the  fluid,  the  deposit  is  redissolved  in  5  cc  of 
the  salt  solution.    Of  this  solution,  0.5  c.c.  is  to  be  mixed  with  the  eqtal 
part  of  the  butyric  acid  solution.    It  is  advisable  to  csLvry  out  the  examiiu* 
tion  of  several  specimens  of  the  fluid  at  the  same  time,  and  to  run  wiii 
them  a  known  normal   serum  which   gives  a  negative   reaction.    The 
centrifugation  should  be  started  at  a  lower  rate  of  speed  than  5000  ^ 
minute  so  as  to  get  an  equal  lay  of  the  globulin  deposit.     Normal  blood 
has  globulin  content  from  0.12  to  0.15  gram  per  0.5  c.c.  of  the  sctvsl 
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weighed  in  the  moist  condition  (the  weight  of  dry  globulin  is  about 
}i  to  %  oi  that  of  the  moist  specimens).  Syphilitic  cifees  run  globulin 
from  0.2  to  0.35  per  0.5  c.c.  In  early  and  latent  syphilis  the  globulin  is 
nearer  to  0.2  gram  and  may  be  less.  Positive  tests  may  be  seen  in  tuber- 
culosis, pneumonia,  scarlet  fever,  Hodgkin's  disease,  and  carcinoma,  and 
because  of  the  latter  it  is  not  of  as  much  value  in  the  diagnostic  way  in 
the  stomach  cases  as  the  Wassermann  test.  Still,  it  is  of  value  as  a 
negative  test  to  exclude  syphilis,  and  in  this  it  has  advantages  over  the 
Wassermann,  particularly  inasmuch  as  but  few  of  the  even  advanced 
carcinoma  cases  give  positive  results. 

TREATMENT. 

When  there  is  reason  to  believe  that  syphilis  of  the  internal  organs 
exists  the  treatment  should  be  energetic,  simply  because  the  internal 
manifestations  are  serious  disorders.  When  the  diagnosis  is  doubtful 
or  when  the  so-called  therapeutic  test  is  to  be  tried,  lesser  quantities 
of  mercury  and  the  iodides  may  be  sufficient  in  the  beginning.  The 
salts  of  the  protiodide  and  bichloride  may  be  given  by  ingestion  for  a 
short  time,  but  when  benefit  is  being  derived  they  should  be  adminis- 
tered by  injection  or  inunctions.  The  hypodermic  use  of  from  10  to  30 
minims  of  a  0.4  per  cent,  biniodide  in  olive-oil,  or  10  minims  of  a  10  per 
cent,  mercury  salicylate  in  albolene.  either  injections  given  every  third 
or  fourth  day,  are  efficient.  Calomel  by  mouth  (0.065)  with  a  small 
dose  of  powdered  opium  (0.02)  taken  three  times  a  day  is  the  most 
beneficial  and  safe  combination  for  oral  use  in  gastric  syphilis,  both  to 
cure  the  case  and  relieve  the  local  symptoms;  it  is  best  given  in 
powdered  form. 

As  internal  syphilis  in  the  adult  is  seen  mostly  as  late  tertiary 
manifestations,  the  iodides  should  be  given.     The  power  of  the  drug 
to  dissolve  luetic  tumors  is  little  short  of  miraculous.     The  iodides  in 
moderate-sized  doses  being  better  tolerated  by  the  stomach  than  the 
mercury  salts,  they  may  be  administered  by  mouth  preferably  in  solu- 
tion.    The  quantity  given  should  be  between  2  and  4  grams   (30  and 
60  grains)    daily  and  at  mealtimes.     When   in   a  gastric   case  benefit 
is  b^ing  derived,  the  daily  quantity   should  be  gradually  increased   to 
10  or  more  grams  until  the  symptoms  abate,  after  which  the  drug  is 
continued   at   about   the   first-mentioned    quantity   or    less.      Potassium 
iodide   in   saturated   solution    (1:1)    is   the   most   convenient   form   to 
employ,  and  this  may  be  given  in  milk  or  essence  of  pepsin.     The  popular 
iormula  of  mixed  treatment  may  be  used,  but  it  is  usually  better  in 
abdominal  S)rphiUs  to  use  the  insoluble  mercury  salts  (calomel,  biniodide) 
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alone  and   to  administer  the   iodides  in  increasing   doses  as  may  be  . 
indicated.     The  auxiliary  treatments,  such  as  dieting,  tonics  and  hygicM 
should  receive  attention. 

Instead  of  the  mercury  and  iodide  preparations,  Ehrlich's  606,  oc 
**salvarsan,"  may  be  employed.  For  this  purpose  the  dose  given  should 
not  be  short  of  0.5  gram,  and  the  intravenous  method  is  preferable  to 
the  intramuscular.  Of  course,  the  usual  precautions  should  be  observed 
in  these  cases  as  well  as  in  all  others,  namely,  the  eye  fundus,  urine,  and 
a  general  physical  examination  be  made  first.  Because  of  the  spedfidty 
of  this  drug  in  syphilis,  its  greater  activity  in  the  primary  and  secondary 
cases,  and  the  now  general  employment  of  it,  it  is  probable  that  fewer 
cases  of  internal  syphilis  will  be  met  with  as  time  goes  on,  and  also  that 
the  number  of  instances  of  chronic  gastritis  brought  about  by  the  long 
administration  of  mercury  and  the  iodides  will  be  less  common. 


TUBERCULOSIS. 
ETIOLOGY. 

The  first  light  on  the  true  etiology  of  tuberculosis  was  shed  by 
Villemin  in  1865  in  a  communication  in  which  he  proved  that  the 
disease  was  a  specific  affection,  that  it  had  its  origin  in  an  inoculablc 
agent,  and  that  it  could  be  inoculated  from  man  to  rabbits.  Following 
this,  much  work  was  done  by  many  experimenters,  but  it  remained  for 
Koch  to  demonstrate  the  existence  of  the  tubercle  bacillus  as  the 
specific  cause  of  the  disease. 

The  tubercle  bacillus  is  a  minute  colorless  rod  with  rounded  ends, 
and  in  length  about  one-fifth  the  diameter  of  a  red  blood-cell.  Its 
most  striking  peculiarity  distinguishing  it  from  other  bacteria  is  its 
power  to  hold  aniline  dyes  in  spite  of  exposure  to  acids  ("acid  fast"). 
The  human  type  is  longer  than  the  bovine  and  g^ows  more  readily  oo 
all  media,  producing  higher  acidity  in  broth  culture.  It  is  resisting  to 
temperatures,  the  lowest  temperature  for  destruction  being  55*  C 
(131°  F.)  of  moist  heat  acting  for  a  period  of  six  hours;  dry  heat  is 
borne  to  100°  C.  for  an  hour  without  killing  the  bacillus.  The  tuber- 
cle bacillus  is  not  destroyed  by  any  degree  of  cold.  They  can,  how- 
ever, be  destroyed  by  the  normal  gastric  juice  in  a  test-tube  and  this 
result  is  due  to  the  hydrochloric  acid  and  not  to  the  enzymes.  Under 
natural  conditions  in  the  living  stomach,  because  of  the  short  stay,  the 
varying  amounts  of  acid  in  different  stomachs,  and  their  mixture  with 
food,  there  is  little  likelihood  that  we  can  depend  upon  it  that  all  of  many 
swallowed  tubercle  bacilli  are  killed.     The  paths  of  infection  arc  three: 
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inoculation  of  skin  and  mucous  membrane  surfaces,  the  pulmonary  alveoli, 
and  by  ingestion.  Varying  views  as  to  the  frequency  in  which  the  disease 
is  contracted  through  the  different  paths  of  infection  are  held,  most 
observers  agreeing,  however,  that  infected  milk  holds  the  most  prominent 
place  in  the  disease  of  infants  and  children,  and  infection  by  dust 
depositing  upon  the  upper  air-passages,  and  infected  foods,  the  organisms 
gaining  entrance  through  the  mucous  membranes  of  the  digestive  canal, 
being  the  most  important  in  adults.  Foci  of  tubercular  infections  may 
exist  in  latent  form  in  any  tissue  of  the  body,  and  under  conditions  of 
lowered  general  or  local  resistance  may  become  active,  with  extensive 
local  surrounding  or  general  involvement.  It  has  been  computed  that  50 
per  cent,  of  the  general  population  acquire  an  actual  implantation  of 
tubercle  bacilli  at  some  time  during  life. 

PATHOLOGY. 

The  action  of  the  tubercle  bacillus  on  the  tissues  in  its  essentials  is 
similar  to  that  of  most  infectious  agents.  It  is  inflammatory  in  nature, 
and  the  most  characteristic  result  is  the  formation  of  minute  grayish 
and  translucent  nodules  of  firm  consistence  called  the  miliary  tubercles. 
Such  nodules  vary  much  in  size,  some  being  too  small  to  recognize 
with  the  unaided  eye  and  others  again  being  quite  apparent.  In  a 
short  time  after  formation  the  tubercles  lose  their  translucent  char- 
acter in  the  center,  with  the  formation  of  a  grayish  or  yellowish-white 
opacity,  the  beginning  of  the  ultimate  necrosis  or  caseation. 

Microscopically,  a  miliary  tubercle  is  composed  of  a  concentric 
mass  of  cells  having  a  long,  oval  and  vesicular  nuclei.  Among  the 
cells  which  make  up  the  mass  of  the  tubercle,  especially  at  the  outer 
portion  of  the  nodule,  may  be  seen  numbers  of  relatively  smaller  cells 
with  large  nuclei,  and  at  the  poles  of  the  protoplasmic  mass  the  well- 
known  giant  cells  described  by  Langhans  and  Schuppel.  These  latter 
are  irregular  in  shape  and  are  provided  with  a  number  of  nuclei,  some- 
times as  many  as  twenty  in  number.  The  tubercle  bacillus  can  usually 
be  demonstrated  in  the  tubercle.  Other  tuberculous  formations  occur 
which  are  more  exudative  or  acutely  inflammatory  in  nature,  and  in 
the  gastro-intestinal  tract  ulceration  of  mucous  membrane  is  the  rule. 
No  tissue  of  the  body  is  exempt  from  involvement,  but  in  this  connec- 
tion only  that  of  the  salivary  glands,  the  mouth,  esophagus,  stomach, 
intestines,  pancreas,  liver,  and  gall-bladder  will  be  considered. 

Of  late,  tuberculosis  of  the  salivary  glands  has  been  shown  to  be  a 
not  uncommon  affection.  The  parotid  is  most  frequently  affected  and 
the  submaxillary  less  often.     These  glands  in  infections  by  way  of  the 


672  INFECTIOUS   GRANULOMATA. 

general  blood-stream  may  become  the  seat  of  miliary  tubercles,  or  the 
disease  may  occur  by  infections  from  the  mouth  by  way  of  the  gland 
ducts.  The  pathological  change  noted  in  most  cases  is  a  diffuse  form 
with  caseous  infiltration,  softening  and  scarring,  or  as  a  focal  lesion 
forming  a  caseous,  isolated  nodule.  Unless  the  gland  is  exiensi\th 
infiltrated  by  the  lesion,  the  secretory  function  is  not  interfered  witk 
From  the  mouth  infections  the  condition  is  usually  unilateral,  axMl 
bilateral  in  those  from  the  blood-stream. 

Tuberculosis  of  the  mouth  generally  manifests  itself  in  the  tongut 
It  is  a  rare  affection  and  usually  due  to  direct  inoculation  by  tuber- 
culosis sputum.  The  disease  appears  as  submucous  nodules  (tuber- 
culomas), which  in  time  ulcerate.  The  nodules  may  be  siiif^  or 
multiple,  and  may  remain  stationary  for  a  long  time.  When  ulcera- 
tion has  taken  place  they  are  inclined  to  be  painful,  and  miliar}*  tuber- 
cles may  be  noted  at  the  margins  of  the  shallow  ulcers.  Tuberculosis 
may  also  appear  on  the  flesh  of  the  gums  or  on  the  soft  palate. 

Tuberculosis  of  the  esophagus  is  surprisingly  rare  when  one  coa- 
siders  the  commonness  of  pulmonary  tuberculosis  in  which  the  swal- 
lowing of  infected  sputum  and  food  always  exists,  and  the  liabililT 
of  injuries  from  food  in  the  mucous  membrane  of  the  gullet.  Inocab* 
tion  may  occur  directly  by  the  swallowed  bacilli  finding  lodgment  upn 
the  mucosa,  or  indirectly  by  extension  from  bronchial  lymph-nodes; 
trachea,  vertebras,  or  even  the  lungs.  In  miliary  tuberculosis  it  naj 
also  be  the  seat  of  numerous  tubercles.  As  a  rule  it  is  an  affection  of 
the  esophagus  found  late  in  the  history  of  chest  disease,  and  the  lesion 
is  mostly  ulcerative  in  character.  Thus,  in  a  tuberculous  patient  of  an 
advanced  type,  when  severe  pain  on  swallowing  exists  and  laryngeal 
involvement  can  be  excluded,  the  condition  should  be  thought  of.  h 
the  cases  that  recover  from  the  tubercular  conditions  a  stenosis  of  tke 
gullet  from  cicatricial  contraction  may  be  left. 

Tuberculous  ulcers  of  the  stomach  are  comparatively  rare,  they 
being  found  in  about  2.3  per  cent,  of  autopsies  upon  tubcrculo* 
patients.  Several  reasons  for  this  rarity  have  been  advanced,  the  tooSi 
tenable  being  that  more  or  less  of  the  bacteria  are  destroyed  by  At 
gastric  juice  and  that  unless  there  is  a  pyloric  lesion  lowering  the  local 
resistance  at  that  site  the  bacteria  are  prevented  from  settling  and  grow- 
ing in  the  mucosa.  Added  to  these  Barchasch®  has  drawn  attention  to 
the  scarcity  of  lymphatic  follicles  in  the  stomach  walls  and  the  motilitr 
of  the  organ  which  insure  a  comparatively  short  exposure  to  infection. 
Consequently,  motor  insufficiency  and  chronic  gastric  catarrh,  par- 
ticularly gastritis  granulosa,  in  which  there  is  an  increase  in  Ae 
lymphoid  follicles,  are  among  the  most  important  predisposing  factors 
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to  the  establishment  of  a  tuberculous  process.  Although  gastric  in- 
volvement is  usually  secondary  to  pulmonary  disease  and  occurs  as  the 
result  of  the  constant  swallowing  of  infected  sputum,  a  number  of  cases 
of  primary  gastric  tuberculosis  have  been  reported.  Martin  states, 
"Perhaps  20  per  cent,  of  patients  with  ulcer  die  of  tuberculosis  and  in 
6  out  of  22  fatal  open  ulcer  cases  in  Montreal  pulmonary  tuberculosis 
existed,  but  in  over  one-half  of  these  it  had  no  relation  to  the  cause 
of  death. 

Five  anatomical  varieties  of  tuberculosis  of  the  stomach  have 
been  described:  (a)  The  ulcer,  sometimes  single,  ofttimes  multiple, 
which  is  rather  small,  with  irregular  outline,  elevated,  somewhat  under- 
mined, with  indurated  margins  and  rough  base,  and  in  which  tubercles 
may  be  noted.  On  the  other  hand,  in  rare  instances,  such  an  ulcer 
may  be  small  and  deep,  eroding  a  large  vessel,  (b)  Miliary  tuber- 
culosis, due  to  the  tubercle  bacilli  gaining  the  blood-stream  and  the 
dissemination  of  the  organisms  throughout  the  body  and  their  deposi- 
tion in  the  various  internal  organs,  in  which  they  form  tubercles.  These 
mav  be  noted  in  the  stomach  as  small  millet-seed  formations  on  the 
peritoneal  surface  or  along  the  paths  of  the  vessels  in  the  stomach 
walls,  (r)  Solitary  tubercles  which  are  exceedingly  rare  and  probably 
due  to  local  infection  from  infected  sputum.  They  are  found  in  the 
stomach  walls,  (d)  Tumor-like  masses,  usually  in  the  pyloric  region, 
which  very  closely  simulate  carcinoma.  Such  formations  are  usually 
due  to  large  tubercular  deposits,  perhaps  adenomatous,  with  an  extent 
of  connective  tissue  in  addition.  As  the  pylorus  is  more  richly  sup- 
plied with  lymphoid  tissues  than  any  other  portion  of  the  stomach  it 
is  not  unlikely  that  a  number  of  cases  of  inexplicable  stenosis  are 
tuberculous  in  origin,  (e)  Tuberculous  cicatricial  pyloric  stenosis 
from  more  or  less  healed  lesions  or  contractions  of  perigastric  bands 
due  to  them."  A  number  of  the  small  tuberculous  ulcers  are  usually 
present  in  the  stomach  at  one  time,  and  they  are  most  often  found  along 
the  lesser  curvature  and  posterior  wall.  They  are  flat,  with  slight  or  no 
elevations,  with  the  floor  composed  of  yellow  or  gray  tubercles,  and  a 
thickened  submucosa.  Scrapings  from  the  ulcer  bases  display  large 
quantities  of  tubercle  bacilli,  and  the  giant  cells  are  occasionally  met  with 
in  the  substance  of  the  tissue  under  them.  In  fewer  instances  rather 
large  sized  single  ulcers  are  seen,  these  being  of  the  indolent  type  and  up 
to  5  centimeters  in  diameter.  When  the  stomach  is  involved  with  ulcer- 
ation, the  ileum,  colon,  spleen,  and  pancreas  may  be  similarly  aflFected. 
Where  tubercles  exist  on  the  peritoneal  surface  of  the  viscera,  adhesions 
with  the  mesentery  and  omentum  are  commonly  met  with  which  bind  a 
number  of  structures  into  an  inseparable  mass. 
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Intestinal  tuberculosis  is  the  most  frequent  of  all  complications  of 
chronic  pulmonary  tuberculosis.  It  occurs  in  various  forms,  the  com- 
monest of  which  are  areas  of  concentric  hypertrophy,  stenosing  or 
deforming  cicatrices,  and  tumor  formations  resembling  malignant 
growths.  Tubercles  may  also  be  found  in  the  rectum,  liver,  and  gall- 
bladder. In  the  latter  instance  gall-stones  are  usually  also  present. 
Tuberculosis  of  the  liver,  although  a  common  affection,  is  rareiy  diagnosed 
during  life,  and  that  of  the  gall-bladder  practically  never.  If  ulceration 
and  subsequent  stenosis  of  the  rectum  take  place,  diagnosis  is  possible, 
although  most  of  these  lesions  are  simple,  malignant,  or  syphilitic  in  nature. 

SYMPTOMS  AND  DIAGNOSIS  OF  GASTRIC  TUBERCULOSIS. 

A  gastric  ulcer  which  persists  in  giving  symptoms  after  a  full 
course  of  the  Leube  or  Lenhartz  rest  cure  is  in  nature  either  tuber- 
culous, syphilitic,  malignant,  or  the  chronic  form  of  ulcer  accompany- 
ing senile  vascular  change.  There  are  no  distinct  symptoms  of  gastric 
tuberculosis,  excepting  possibly  the  chronicity  of  the  ulcer  course  and, 
like  the  syphilitic  ulcers,  they  are  not  so  liable  to  bleed  as  the  simple, 
malignant  or  the  chronic  forms.  Naturally,  in  an  ulcer  case  if  evidence 
of  tubercular  disease  exists  in  other  portions  of  the  body  than  the 
abdomen,  one  should  think  of  the  lesion  in  the  stomach  being  tuber- 
culous in  nature.  In  gastric  ulcer  of  a  tuberculous  nature  the  [>ain  is 
liable  to  be  of  a  severe  character. 

If  stenosis  of  the  pylorus  exists  and  a  tumor  is  palpable  one  must 
think  of  local  tuberculosis  as  well  as  malignant  disease.  Often  at 
operation  a  mass  which  is  impossible  to  remove  or  explore  may  be 
present  in  the  post-pyloric  region,  and  thus  diagnosis  of  its  character 
would  not  be  possible.  It  should  not  be  forgotten  that  primary  atony 
of  the  stomach  may  secondarily  follow  other  infectious  diseases,  such 
as  typhoid  fever  and  tuberculosis,  and  that  most  instances  of  dilated 
stomachs  in  these  diseases  must  be  considered  as  a  result  of  the 
toxemia  and  subnutrition  rather  than  the  result  of  local  gastric  aflFec- 
tion.  The  finding  of  tubercle  bacilli  in  the  gastric  contents  serves  to 
no  diagnostic  purpose,  because  in  pulmonary  tuberculosis  they  are  swal- 
lowed in  the  sputum  or  with  the  food  and  drink,  thus  accounting  for 
their  presence  at  times. 

There  is  little  to  be  said  in  any  definite  way  concerning  gastri 
tuberculosis,   but   matters   pertaining   to   the   diagnosis   of   tuberculosi 
in  general  may  serve  of  importance  in  individual  cases.    Among  the 
are,  the  persistent,  slight  elevation  of  temperature  without  apparei^ 
cause  and  with  its  highest  point  about  4  o'clock  afternoons;  a  stead;^^ 
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loss  in  weight  and  strength ;  the  chest  symptoms  of  cough,  hemoptysis, 
dyspnea,  pleurisy,  the  examination  of  the  sputum  and  the  physical 
signs ;  and  the  tuberculin  test. 

In  unhealing  ulcers  of  the  stomach  or  intestines  the  tuberculin 
test  ofTers  the  only  possibility  of  diagnosis.  Doses  of  tuberculin  pre- 
pared, according  to  Koch's  directions  and  standardized,  in  ascending 
quantities  of  0.001,  0.003,  0.005,  0.008  and  0.01  cubic  centimeter,  well 
diluted,  should  be  given.  The  reaction  of  temperature  rise  (37.8°  C. 
or  100**  F.  or  more)  should  be  sought  for  from  eight  to  twenty  hours 
after  the  injection  and  at  intervals  for  seventy-two  hours  afterward. 
If  the  patient  fails  to  react  on  one  quantity  the  next  larger-sized  dose 
should  be  given  until  several  doses  have  been  administered.  In  addi- 
tion to  the  mentioned  test  the  recently  advanced  ophthalmic  and  the  von 
Pirquet  tests  may  be  employed,  the  latter  being  the  safer  one. 

TREATMENT. 

It  must  be  plain  from  what  has  already  been  stated  concerning 
£^stric  tuberculosis  and  the  great  dangers  of  intestinal  complications, 
that  persons  with  pulmonary  tuberculosis  should  be  warned  against  swal- 
loiving  sputum,  and  advice  should  be  given  to  thoroughly  cleanse  the 
raouth    and    fauces    before    eating    and    drinking.      There    is    nothing 
special  to  be  added  concerning  the  medical  treatment  of  tubercular 
affections  of  the  abdominal  organs  to  what  has  already  so  universally 
l>een    advanced   on   the   treatment   of   this   broadcast   disease.    The 
far-reaching  medical  propaganda   against   tuberculosis   has   instilled 
thoughts  of  its  dangers  in  the  minds  of  the  intelligent  and  thinking 
public.     The  continuation  of  the  modern  hygienic  and  dietetic  prin- 
ciples of  prophylaxis  and  treatment,  the  isolation  of  patients,  and  their 
instruction  and  observance  of  the  dangers  of  carelessness  in  handling 
infective  discharges  will  eventually  bring  tuberculosis  into  the  cate- 
gory of  the  rare  diseases.     In  no  one  field  of  medicine  is  the  profession 
now  serving  the  public  so  well.     The  elimination  of  tropical  diseases  is 
of  course  important,  but  it  is  in  the  work  being  done  against  this  so- 
called  "house  disease"  that  the  greatest  degree  of  medical  service  is 
now  being  rendered. 

Because  of  the  seriousness  of  abdominal  tuberculosis  it  seems 
justifiable  to  use  tuberculin  for  therapeutic  purposes.  But  tuberculin 
:js  a  most  powerful  agent  and  demands  the  greatest  care  in  its  adminis- 
ration.  Only  the  slowest  increase  in  dosage  should  ever  be  employed, 
nd  the  slightest  untoward  departure  of  the  patient  from  the  usual 
curse  should  be  seriously  considered.     It  should  only  be  used  in  the 
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afebrile  cases  and  when  the  state  of  general  nutrition  permits.  The 
dose  should  be  begun  at  0.0001  or,  better,  0.00001  cubic  centimeter  of 
the  O.  T.  form,  given  every  third  day,  and  gradually  increased  until  the 
tolerance  is  reached.  The  B.  F.  form  has  been  advised  for  the  febrile 
cases.  The  treatment  should  be  continued  for  at  least  three  months, 
and  the  hygienic-dietetic  treatment  faithfully  followed  throughout  the 
course. 

In  a  chronically  persistent  localized  lesion  in  the  stomach  surgery 
would  be  justifiable.  In  the  case  of  a  persistent  gastric  ulcer  in  which 
the  Wassermann  test  for  syphilis  is  negative  and  the  tuberculin  test 
positive,  resort  should  be  made  to  the  general  medical  treatment  of 
tuberculosis,  and  in  failure  with  these,  providing  the  general  condition 
of  the  patient  warrants  surgical  procedure,  operation  should  be  per- 
formed. In  the  instances  at  operation  in  which  such  an  ulcer  would 
be  noted  or  suspected,  excision  is  the  operation  of  choice.  Obviously, 
the  drainage  operations  would  oflFer  little  in  the  way  of  substantial 
benefit. 
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Congenital  Defects  of  the  Stomach  and 

Gastric  Tetany. 


CONGENITAL  STENOSIS  OF  THE  PYLORUS. 

As  a  rule,  instances  of  congenital  stenosis  of  the  pylorus  are  seen 
only  in  infancy  ahd  childhood,  although  there  is  no  doubt  that  a  few 
of  the  cases  of  true  congenital  stenosis  pass  on  to  adult  years.     In  the 
very  young  it  is  also  probable  that  pylorospasm  without  demonstrable 
tissue  atresia  can  exist  and  in  contra-distinction  these  have  been  desig- 
nated as  congenital  spasm  of  the  pylorus.     The  first  authentic  case 
of  the  condition  was  described  by  Beardsly  (1788),  after  which  the 
disorder  did  not  receive  much  recognition  until  the  publication  of 
Landerer  in  1879,  and  that  of  Maier  in  1885.     Since  the  latter  year, 
numerous  instances  of  true  pyloric  stenosis  occurring  in  infancy  have 
been  reported  in  which  at  autopsy  thickening  of  the  general  pyloric 
tissues  and  tumor  formation  due  to  thickening  of  the  longitudinal  and 
circular  fibers  at  that  site  were  noted. 


SYMPTOMS  AND  DIAGNOSIS. 

In  cases  of  both  congenital  stenosis  and  pylorospasm  the  infants 
born  apparently  well,  and  evidences  of  the  condition  do  not  appear 
lantil   from  one  to  four  days  or  even  as  late  as  eight  weeks  after 
birth.     The   first   symptom   that   usually   directs   attention   to   the   con- 
dition is  more  or  less  vomiting  which  at  first  occurs  at  intervals 
throughout  the  twenty-four  hours  and  soon  becomes  persistent,  the 
infant  rejecting  more  or  less  of  the  milk  after  each  nursing.     In  some 
of  the  cases  the  ejection  from  the  stomach  is  larger  in  quantity  than  is 
taken  at  the  preceding  feeding,  pointing  characteristically  toward  reten- 
tion and  collective  vomiting.     With  the  constant  vomiting  there  is  a 
steady   emaciation,   or  perhaps   a   stationary  weight   particularly  when 
the  atresia  is  not  pronounced  or  the  element  of  spasm  is  mostly  respon- 
sible.    The  vomiting  is  generally  projectile  in  character,  as  if  caused 
by  a  sudden  violent  contraction  of  the  stomach  and  a  forcing  upward 
of  its  contents. 
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Since  ordinarily  the  great  majority  of  infants  are  breast-fed,  par- 
ticularly in  their  early  days  (the  literature  shows  that  fully  two-thirds 
of  these  infants  have  been  breast-fed  from  the  start),  the  onset  of 
vomiting  without  cause  and  which  does  not  respond  to  dietetic  and 
medical  measures  and  soon  becomes  a  marked  feature  in  the  case 
should  immediately  awaken  suspicion  of  the  presence  of  the  condition. 
In  those  who  are  bottle-fed  a  greater  element  of  doubt  in  the  diagnosis 
usually  exists  simply  because  a  number  of  infants  do  not  respond  suc- 
cessfully to  the  generally  accepted  percentage  feeding  for  that  age, 
and  also  because  so  little  time  is  allowed  to  experiment  with  the  food 
before  the  symptoms  of  stenosis  have  developed.     In  almost  every^ 
case,  and  certainly  in  the  most  common  fatal  ones,  the  persistency  oF 
vomiting  in  face  of  the  simplest  feedings  soon  suggests  the  diagnosis — 
With  the  vomiting  there  are  other  signs  of  constitutional  disturbance. 
Among  these  are  evidences  of  pain  and  restlessness  after  each  nursing, 
and  constipation,  or  the  movements  are  small,  sometimes  fluid  in  con- 
sistency, and  may  be  greenish  in  color.    Ibrahim  has  described  singultus 
in  these  cases  and  also  enictations  of  gas;  the  latter,  however,  are  not 
important,  since  they  are  also  common  in  healthy  breast-fed   infants.    '^• 
There  is  no  fever. 

Physical  examination  in  the  majority  of  instances  shows  a  charac —  -^' 
tcristic  condition  of  the  surface  of  the  abdomen.  On  the  intro —  <^- 
duction  of  food  a  gastric  peristalsis  is  usually  visible  running  fronr^iam 
the  left  costal  border,  passing  forward  to  Traube's  triangle  ancEi^d 
stopping  in  a  sort  of  groove.  A  second  wave  of  peristalsis  is  taken  up^M"  -P 
at  this  latter-mentioned  point,  passing  onward  beyond  the  ensifonrac^^m 
cartilage  and  then  disappearing  downward.  Just  before  ejection  of  it^  -^s 
contents,  the  stomach  may  be  seen  to  erect  itself  in  extreme  peristalsis 
contracting  again  just  before  vomiting  takes  place.     On  careful  exai 


ination  during  this  period  a  small,  hard  nodule  beneath  the  border  (c       >{ 
the  liver  running  downward  toward  the  umbilicus  may  be  felt;  thi 
represents  the  pyloric  end  of  the  stomach.     In  some  cases  and  pai 


ticularly  in  those  with  spasm,  the  peristaltic  movements  described  maa^^' 
not  be  observed  and  the  pylorus  not  be  pal]>able  or  only  indistinctly  ^  ^, 
and  noted  only  at  the  time  of  vomiting  and  not  when  the  organ  is  emptrj^'. 
These  facts  are  of  much  clinical  imix>rtance  in  separating  the  case  ^^f 
simple  spasm  from  those  of  organic  ])yloric  stenosis.     In  other  ca^^s 
again  which  first  appear  clinically  as  instances  of  spasm,  distinct  gast^^c 
peristalsis  might  be  noted  when  a  considerable  degree  of  emaciation  h^s 
set  in. 

Most  valuable  in  this  connection  are  the  remarks  of  Koplik,*  w^'^ 
undertook  to  reconcile  the  conflicting  theories  of  this  condition  to  ^^ 
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found  in  literature  in  the  following  matter :  "I  will  take  up  the  ques- 
tion as  to  whether  in  these  cases  there  is  a  spasm  or  a  distinct  stric- 
ture of  the  pylorus  or  stenosis.  I  believe  that  there  is  a  set  of  these 
cases  the  subsequent  history  of  which  proves  distinctly  that  there  is  at 
a  certain  period  of  the  illness  a  spasm  of  the  pylorus  and  of  the 
stomach  at  its  pyloric  end ;  that  for  certain  reasons  this  spasm  subsides 
and  under  favorable  conditions  the  children  cease  to  exhibit  further 
symptoms  of  their  condition,  and  recover.  In  other  cases,  in  addition 
to  this  spasm  of  the  pylorus  there  is  added  also  a  distinct  anatomical 
condition  in  which  the  structure  of  the  pylorus  is  abnormal;  the 
muscular  coats  as  well  as  the  mucous  membrane  are  thickened  and 
thrown  into  folds,  causing  a  narrowing  of  the  orifice  of  the  pylorus. 
This,  with  the  spasm  superadded,  causes  a  distinct  stricture  at  this 
point,  which  in  some  cases  is  extreme.  In  a  great  many  cases,  even 
this  anatomical  condition  sometimes  admits  of  improvement  by  relax- 
ation of  the  stricture,  cessation  of  the  spastic  condition  at  the  pyloric 
end  of  the  stomach  and  opening  up  of  the  lumen  of  the  pylorus,  and  a 
continued  improvement  of  the  patient.  In  other  cases  this  spasm  of 
the  pylorus  may  subside  but  the  lumen  of  the  pylorus  remain  narrow, 
and  still  the  children  may  improve  with  correct  diet.  In  other  words, 
if  the  anatomical  condition  of  narrowing  of  the  pylorus  is  not  com- 
plicated any  longer  with  a  spasm,  which  exaggerates  this  condition,  a 
certain  amount  of  food  is  allowed  to  pass  through  the  narrow  orifice 
into  the  intestine,  is  absorbed,  and  the  children  improve."  The  author  has 
seen  four  such  children,  the  youngest  7  months  and  the  oldest  9  years, 
in  whom  distinct  states  of  permanent  pyloric  narrowing  existed.  These 
children  remained  well  nourished  on  fluid  diets,  and  continued  symptom- 
free  as  long  as  they  did  not  depart  from  them.  In  three  the  solid  foods 
did  not  distress  them  providing  they  were  finely  chopped  and  taken  in 
fluids,  but  with  the  fourth  these  could  not  be  given  without  causing 
vomiting  in  a  few  hours. 

What  is  especially  interesting  here  are  the  instances  of  the  con- 
dition that  continue  to  adult  life.  Landerer  described  some  autopsies  in 
adult  subjects  who  had  lived  until  the  forties  which  showed  at  post 
mortem  a  narrowing  of  the  pyloric  orifice.  Of  such  the  author  has 
seen  two,  one  in  a  male  of  forty-three,  the  other  in  a  female  of 
twenty-seven,  both  of  whom  died  of  diseases  referable  to  other  organs 
than  the  stomach.  Although,  as  in  Landerer's  cases,  these  two  sub- 
jects had  suffered  from  infancy  and  during  all  of  adult  life  from  the 
effects  of  this  stenosis,  the  condition  was  not  suspected  and  only  dis- 
closed at  autopsy.   The  one  organ  (Plate  LXVII)  was  the  largest  stomach 

and  also  the  largest  of  uniform  shape  that  I  have  ever  seen.     Sections 
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of  parts  of  the  organ  showed  a  perfectly  normal  condition  of  the  walls. 
excepting  that  the  musculature  was  very  highly  developed  in  a  general 
manner  throughout.  The  diagnosis  of  these  adult  cases  is  ver}-  rarely 
made,  not  because  diagnosis  is  so  difficult  but  because  the  condition 
is  rarely  thought  of.  The  diagnosis  when  made  is  usually  arrived  a: 
by  the  noting  of  a  very  large  sized,  uniform-shaped  stomach  in  gocKi 
position  strongly  suggesting  megalogastria.  In  the  latter,  ho\ve\er, 
long  delay  in  the  exit  of  food  is  not  the  rule  and  thus  the  mixed-meal 
methods  of  examination  for  noting  motility  or  patency  of  the  pylorus 
would  serve  to  separate  the  two  conditions.  Furthermore,  an  X-ray 
picture  taken  so  as  to  bring  the  pyloric  region  and  the  size  of  the  entire 
organ  distinctly  into  view  would  be  most  helpful.  From  simple  atony 
or  dilatation  no  difficulty  will  be  encountered,  because  in  atony  the  organ 
is  never  so  large  in  size  or  so  uniform  in  shape,  is  liable  to  be  more  or 
less  prolapsed,  and  the  history  of  a  cause  is  usually  obtainable.  Of  course, 
a  most  valuable  point  in  the  diagnosis  is  the  history  of  digestive  disturb- 
ance since  infancy.  A  history  of  stenosis  which  begins  later  in  life 
is  usually  due  to  other  causes  than  a  congenital  condition. 

The  condition  in  the  adults  must  be  diagnosed  from  other  state? 
which  may  cause  pyloric  stenoses,  gastric  atony,  and  megalogastria.  Test- 
meal  methods  and  the  X-rays  serve  to  distinguish  the  last  two  froin 
congenital  stenosis.  In  distinguishing  one  cause  of  pyloric  stenosis  froni 
another  when  the  cancerous  states  are  not  considered,  much  difficulty  is 
met  with,  and  the  danger  of  mistakes  when  definite  diagnoses  of  cause 
are  made  is  greatest.  If  the  case  appears  as  a  benign  condition  chronic 
in  type,  temporizing  along  medical  lines  may  be  justifiable  for  a  time. 
Should  improvement  not  be  noted,  however,  resort  to  sftrgery  should  t«e 
thought  of,  for  both  diagnostic  purposes  and  cure. 

TREATMENT. 

When  in  infants  the  symptoms  come  on  a  few  days  after  birth  an.: 
are  intense  the  disease  is  most  often  quickly  fatal.  Still,  in  the  un- 
certainty as  to  whether  the  cause  of  the  condition  is  a  simple  pylorospasm. 
or  a  spasm  added  to  an  originally  narrowed  orifice,  or  the  existence 
of  an  orifice  which  is  not  occluded  to  such  an  extent  that  nutrition 
is  not  possible,  it  is  incumbent  to  institute  careful  treatment  with  the 
double  purpose  of  minimizing  the  element  of  spasm  and  nourishing 
the  infant.  The  adult  cases,  in  my  opinion,  are  always  operable  ones 
providing  the  symptoms  of  distress  cannot  be  restrained  by  dieting 
or  the  patient  chafes  under  the  long,  strict  regime.  The  operations  of 
choice  would  be  jn'lorectomy  <>r  the  pyloroplastic. 


PLATE  LXVII. 


Markedly  dilated  stomach  due  to  congenital  stenosis  of  the  pylorus.  The  sice 
of  the  specimen  shows  the  possibilities  to  which  a  stomach  may  dilate.  The  organ 
measured  in  its  long  axis  nineteen  and  one-half  inches,  and  thirteen  and  one-half 
inches  in  circumference  at  its  widest  part.  A,  Cardia.  B,  Pylorus.  C,  Duodenum. 
The  measure  is  an  inch  scale.    Adult  case. 
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infants  the  dietetic  treatment  is  the  most  important.     Breast 

I  should  be  kept  up,  but  the  amount  of  milk  the  infant  suckles 

be  strictly  controlled,  effort  being  made  to  keep  it  short  of  the 

:  that  would  produce  tendency  of  the  child  to  vomit;  the  feeding 

ould  be  at  long  intervals  (every  four  hours  or  more).    It  niay  be 

)le  even  to  discontinue  the  breast  feeding  and  employ  a  substitute 

I  for  the  time  being,  first,  because  not  every  breast  milk  of  a 

seems  to  be  adapted  to  her  infant,  and,  secondly,  it  may  be 

>le  to  restrict  the  elements  of  mechanical  irritation  presented  by  the 

e  of  the  milk  curds  as  well  as  the  difficulty  of  their  passing  through 

lorus    (even  the   casein   flocct^li  of   mother's   milk).     For   these 

;  a  well-strained  fluid,  like  vegetable  or  meat  broths,  or  sweetened 

night  answer  to  tide  the  case  over  the  spasm.    To  these  feedings 

adds  a  little  citrate  of  soda,  claiming  temporary  benefit  from  its 

he  substitute  feedings  must  also  be  given  in  small  amounts  and  at 

tervals. 

arm  applications  of  flaxseed  and  hops  may  be  made  to  the 
en,  and  enemas  in  the  form  of  enteroclysis  of  normal  saline  solu- 
e  beneficial :  the  latter  may  be  given  several  times  daily.  Gas- 
age  is  to  be  discouraged.  Drugs  are  not  of  much  value;  still,  a 
nail  dose  of  one  of  the  opium  derivatives  may  be  given  to  quiet 
asm  of  the  pylorus  and  stomach  walls.  It  must  always  be 
bered  with  the  use  of  opium  that  infants  are  very  susceptible  to 
on.  A  slight  dose  of  belladonna  or  atropine  is,  in  my  opinion, 
ter  service  in  controlling  the  spasm  and  not  so  dangerous, 
garding  operative  therapy  in  the  young  the  author  feels 
t  could  add  nothing  to  Koplik's  most  sensible  conclusions, 
^h  the  pediatrist  mentioned  reports  1  case  of  congenital  hyper- 
stenosis  of  the  pylorus  in  which  operation  seemed  to  serve  of 
:)enefit,  he  states :  "An  operation  such  as  is  proposed  for  the 
f  congenital  hypertrophic  stenosis  of  the  pylorus  presupposes 
echnical  skill  on  the  part  of  the  surgeon,  and  great  dexterity 
)idity.  One  surgeon  may  complete  the  operation  of  posterior 
nterostomy  in  fifteen  minutes,  another  in  forty-five  minutes, 
fiference  to  the  patient  can  better  be  imagined  than  described, 
a  mortality  of  50  per  cent.  (Ibrahim)  to  75  per  cent,  is  cer- 
lot  an  encouraging  prospect  for  the  physician  to  hold  up  to  the 
s  parents.  We  are  asked  to  hand  these  cases  to  the  surgeon 
it  is  too  late.  Who  will  say,  and  how  are  we  to  decide  the 
moment  when  all  further  attempts  to  save  the  patient  will  be 
s?  I  confess,  with  all  my  experience  with  these  conditions,  I 
?1  that  my  chances  with  nature  are  as  good,  if  not  in  some  cases 
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better,  than  with  the  operative  measure.  There  is  another  point 
which  I  especially  wish  to  consider,  and  that  is  that  the  cutting  om 
of  a  portion  of  the  gut,  which  results  when  posterior  gastroenteros- 
tomy is  performed,  is  not  without  harmful  influence.  The  infant  who 
has  been  recorded  in  this  paper  as  having  been  successfully  operated 
upon,  did  very  well  up  to  the  eighteenth  month  of  life,  and  presented 
no  symptoms  referable  to  the  operation.  He  has,  however,  latdy 
shown  an  anemia  which  does  not  yield  to  treatment,  a  rachitis  of  verr 
marked  degree,  and  is  slow  in  physical  development.  He  presents  also  re- 
spiratory apnea  and,  what  is  most  peculiar  and  especially  interesting  to 
the  surgeons,  symptoms  which  point  to  a  narrowing  of  the  artificial 
opening  in  the  stoniach.  The  child  is  beginning  to  vomit  after  the 
ingestion  of  solid  food;  even  small  pieces  of  cracker  cannot  be  taken 
without  danger  of  a  vomiting  spell  following  immediately  or  soon  after 
the  meal.  Meat  the  little  fellow  refuses  to  take,  inasmuch  as  he  feels 
that  he  will  have  to  reject  it.  About  two  years  after  the  opcratioo 
symptoms  of  possible  stenosis  of  the  artificial  opening  in  the  stomadi 
are  beginning  to  develop/' 

A  method  of  mechanically  stretching  the  pylorus  has  been  suggested 
by  Einhom  which  he  used  with  success  in  an  infant  Syi  months  old.  and 
several  adults.  The  mode  of  application  consists  of  the  swallowing  of 
a  string  with  a  weighted  end,  and  after  some  hours,  when  the  end  picDt 
has  gained  the  duodenum  so  that  it  holds  within  when  the  outer  end 
of  the  string  is  pulled  upon,  a  catheter  with  a  dilating  rubber  bag  ron- 
forced  with  a  thin  cloth  is  threaded  on  to  the  string  and  passed  irto 
the  stomach  and  through  the  pylorus.  The  bag  is  then  inflated  with  air 
from  above  and  drawn  through  the  pylorus  from  the  duodenal  side.  I  am 
strongly  inclined  to  favor  this  means  of  dilating  the  pylorus  for  infants 
and  children,  but  not  for  adults.  The  reason  for  the  latter  is  bcause 
pyloric  stenosis  manifesting  itself  in  adult  life  is  a  serious  matter  in  the 
great  majority  of  cases  and  had  better  not  be  temporized  with  by  medial 
measures,  but  had  best  be  operated  upon  as  soon  as  possible.  Among  the 
cases  of  pyloric  stenosis  in  the  adult  I  have  seen  since  this  method  was 
advanced,  the  most  careful  work  in  diagnosis  and  length  of  obsen*atioB 
presented  two  of  moderate  degrees  of  stenosis  that  looked  like  congenital 
narrowings.  In  these  the  pyloric  dilator  was  used  with  subjective  beoeft 
in  both  cases.  After  a  length  of  time  with  its  employment  enough  symp- 
toms of  stagnation  when  solid  foods  had  been  taken  remain  present  to 
argue  against  continuation  of  the  stretching.  Operation  was  performed 
in  both  cases.  In  the  first,  peripyloric  adhesions  were  met  with  whidiifl 
the  course  of  time  would  have  closed  the  pylorus  definitely.  In  the 
second,  a  small  carcinoma  al>out  the  size  of  a  hazelnut  was  disclosed,  in- 
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volving  the  pyloric  outlet  and  muscle.  It  is  therefore  evident  that  the  diag- 
nosis of  pyloric  stenosis  was  sufficient  in  the  two  very  plausible  cases  for 
the  treatment  to  have  warranted  an  operation  in  the  first  instance.  Even 
in  the  pylorospasm  cases  it  is  almost  impossible  to  decree  that  these  are 
not  due  to  referred  states  from  surgical  conditions  of  other  organs  in  the 
abdomen.  Where,  however,  only  the  diagnosis  of  neurotic  pylorospasm 
can  be  made  (and  this  is  a  very  rare  condition)  the  use  of  the  pyloric 
dilator  may  answer  to  signal  purpose  to  relieve  the  local  symptoms. 

CONGENITAL  ABNORMALITIES  IN  THE  SIZE 

OF  THE  STOMACH. 

Even  in  health  the  capacity  of  the  human  stomach  varies  within 
wide  limits,  but  this  is  most  marked  in  the  pathological  conditions. 
Ziemssen,  as  a  result  of  a  large  number  of  post-mortem  examinations 
on  persons  of  about  the  same  size  who  during  life  had  never  mani- 
fested signs  of  digestive  disturbance,  found  that  the  largest  stomach 
held  1680  cubic  centimeters  (56  ounces),  the  smallest  250  cubic  centi- 
meters (8  ounces),  the  other  figures  running  between  these  two.  To 
Ewald  belongs  the  credit  of  first  pointing  out  that  the  stomach,  no 
matter  how  great  its  capacity,  may  still  functionate  properly.  To  such 
a  congenitally,  or  for  dietetic  reasons,  acquired  large  stomach  with 
normal  functions  the  term  megalogastria  is  given,  and  this  type  of 
organ  must  be  distinguished  clinically  from  the  dilated  organ,  also 
with  large-sized  cavity,  but  which  is  accompanied  with  digestive  dis- 
turbance. In  megalogastria  the  organ  is  capable  of  propelling  its 
contents  in  the  proper  time,  and  that  is  the  main  diagnostic  point 
between  these  two  types  of  large  stomachs — that  is,  the  normal  and 
the  pathologically  dilated.  The  instances  of  megalogastria  are  usually 
discovered  by  accident  and  by  X-ray  because  no  symptoms  are  present 
bringing  the  individual  under  clinical  observation,  and  the  motor  tests 
are  usually  normal. 

On  the  other  hand,  a  few  instances  of  very  small  sized  normal 
stomachs  have  been  noted.  The  term  angustatio  ventricuH,  however, 
refers  more  particularly  to  the  stomach,  which,  because  of  esophageal 
or  cardiac  stenosis,  has  not  received  bulk  enough  of  food  at  each  meal 
over  a  considerable  time  tp  have  it  maintain  its  regular  size,  or  because  of 
severe  contractured  change  in  the  walls  of  the  organ  (diflFuse  hard 
cancer,  cirrhotic  gastritis)  has  caused  a  diminution  in  its  size.  Of  the 
cirrhotic  type  described  by  the  French  a  perfect  example  is  shown  in 
Chapter  XIX.  Extragastric  tumors  pressing  upon  the  stomach  could 
cause  a  relative  diminution  in  the  size  of  the  cavity  of  the  organ,  and 
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the  most  common  of  these  are  the  instances  of  very  large  spleen  pressing 
upon  the  fundic  end,  omental  or  pancreatic  growths,  and  gas  pressure  on 
a  prolapsed  stomach  by  the  splenic  end  of  the  colon. 

The  diagnosis  of  both  the  large  and  small  stomach  can  be  made 
by  noting  the  quantities  of  fluid  that  may  be  instilled  into  the  organ, 
or,  better  still,  by  the  bismuth  X-ray  method  of  examination. 

TRANSPOSED  ABDOMINAL  VISCERA. 

The  stomach  may  be  found  in  an  abnormal  position,  either  by 
congenital  malposition,  or  pathologically,  such  as  in  cases  of  prolapse 
or  deformities  due  to  the  contraction  of  perigastric  bands  or  la^g^ 
sized  growths  pressing  the  organ  out  of  Jiormal  location.  Among  the 
congenital  abnormalities  are  the  very  rare  instances  of  partial  or  com- 
plete defect  of  the  diaphragm  in  which  the  stomach  may  be  situated  on 
the  right  side  of  the  abdomen  (pylorus  to  the  left)  and  the  liver  on 
left  side.  In  a  case  under  my  observation  of  diaphragmatic  hernia  the 
upper  portion  of  the  stomach  could  be  pressed  upward  into  the  left  chest. 
The  best  means  of  diagnosis  of  these  conditions  is  by  X-ray. 

GASTRIC  TETANY. 

Because  of  its  seriousness,  tetany  is  worthy  of  special  mention. 
Although  the  condition  is  usually  a  symptom  of  gastrectasis  (gen- 
erally following  old  scarred  ulcers),  still,  it  may  occur  without  anj 
such  complication — in  fact,  with  no  assignable  pathological  cause  of  any 
kind. 

Attention  was  first  drawn  to  tetany  by  Morgagni,  and  it  was  first 
described  in  clinical  detail  by  Newman  in  1861.  Since  that  time  a 
number  of  cases  have  been  reported,  and  numerous  theories  as  to  the 
cause  of  the  symptoms  have  been  advanced.  The  majority  of  authors 
adhere  to  the  intoxication  theory  and  regard  tetany  as  the  consequence 
of  an  intoxication  of  the  organism  with  abnormal  products  of  metab- 
olism from  the  diseased  gastro-intestinal  canal;  as  to  this,  the  theory 
of  Martin^  (and  also  Gerhardt)  that  the  condition  is  probably  induced 
by  the  absorption  of  some  soluble  poison  which  is  unneutralized  in  the 
stomach  is  interesting.  Kussmaul  regarded  it  as  due  to  dehydration 
of  the  tissues,  particularly  the  nerves  and  muscles,  on  the  analog}*  of 
the  occurrence  of  crami)s  in  Asiatic  cholera;  this  belief,  however,  does 
not  seem  warrantable.  Germain  See  held  to  the  theory  of  reflex  action 
from  stimulation  of  the  sensory  nerves  of  the  stomach,  a  not  unreason- 
able theory  when  one  considers  that  tetanic  seizures   may  be  p^^ 
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cipitated  by  lavage,  be  present  in  cases  of  severe  vomiting,  and  in 
intestinal  parasites,  and  particularly  that  the  twitchings  may  stop 
when  lavaging  is  discontinued,  vomiting  controlled,  or  the  parasites 
have  been  removed.  However,  it  is  most  probable  in  the  adult  cases 
that  the  theory  of  Bouveret  and  Devic^  of  autointoxication  from  pro- 
longed action  of  abnormal  processes  of  digestion  is  the  most  reason- 
able one.  The  main  reasons  for  this  are  the  isolation  of  a  substance 
resembling  peptotoxin  which  when  injected  into  animals  causes  gen- 
eral convulsions,  the  fact  that  acetone  is  commonly  found  in  the 
stomachs  of  these  patients,  and  also  the  presence  of  increased  quantities  of 
indican  in  the  urine. 

SYMPTOMS  AND  DIAGNOSIS. 

This  peculiar  symptom-complex  is  caused  by  the  hyperirri- 
tability  of  certain  peripheral  nerves,  usually  the  facial  and  those  which 
innervate  the  extensors  of  the  extremities.  All  degrees  of  seizures  are 
noted  from  slight  facial  twitchings,  intermittent  tonic  muscular  spasms 
of  the  hands  and  arms  or  feet  and  legs,  to  severe  types  of  convulsions 
with  unconsciousness.  The  contractures  may  involve  only  the  neck 
or  calf  muscles,  and  in  severe  cases  are  always  quite  painful.  The 
spasms  are  generally  bilateral,  and  when  well  marked  begin  in  the 
fingers  and  toes,  and  advancing  to  the  flexor  muscles  (the  extensors 
only  slightly)  bend  the  elbows  and  knees.  The  onset  of  the  convul- 
sion is  usually  sudden,  beginning  with  sensory  disturbances  in  the 
hands  and  feet  which  are  soon  followed  by  spasms  of  the  distal  flexor 
muscles  extending  rapidly  to  the  muscles  of  the  extremities  of  the 
body.  The  slightest  convulsive  phenomena  are  those  of  creeping 
numbness,  formication,  and  slight  tonic  contractions,  located  par- 
ticularly in  the  hand  or  face.  Slight  symptoms  may  be  present  for  a 
long  time  without  classical  convulsions,  or  they  may  immediately  pre- 
cede a  typical  attack  of  generalized  convulsion.  The  pathognomonic 
sign  of  tetany  convulsions,  which  differentiates  it  from  convulsions 
due  to  other  causes,  is  the  fact  that  some  of  them  can  be  reproduced  by 
mechanical  or  electrical  stimulus  during  the  interval  between  the 
attacks.  The  mechanical  superirritability  of  the  facial  nerve  is 
evidenced  by  contraction  of  the  muscles  supplied  by  the  individual 
branch  of  this  nerve  irritated  by  tapping.  Mechanical  irritability  of 
the  nerves  of  the  upper  extremity  is  shown  by  typical  contracture  of 
the  hand  and  forearm  being  produced  by  constricting  the  arm.  This 
Brown  and  Engelbach  attribute  to  venous  congestion  since  they  noted 
that  it  came  on  slowly.  The  duration  of  the  attacks  varies  from  five 
minutes  to  several  hours,  and  when  prolonged  may  terminate  in  death. 
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The  fatal  cases  are  those  in  which  the  muscles  of  the  larynx  and  tongue 
are  involved  with  those  of  the  general  body. 

Fortunately,  tetany  is  not  among  the  frequent  sequels  of  dilata- 
tion, and  its  presence  when  pyloric  stenosis  exists  rather  argues 
against  malignant  disease,  although  it  has  been  noted  in  cancer  in 
which  there  was  an  absence  of  HCl  secretion  and  high  degrees  of  lactic 
acid  fermentation  present.  Usually,  however,  the  stomach  analysis 
shows  large  amounts  of  hydrochloric  acid  together  with  marked 
degrees  of  stagnation  and  accumulation  of  foods  and  fluids — pyloric 
stenosis  of  the  benign  type — this  is  the  form  in  which  acetone  and  sul- 
phurated hydrogen  may  be  found  in  the  gastric  contents.  The  diag- 
nosis usually  lies  between  epileptiform  attacks  and  the  habit  spasm?. 

The  prognosis  of  tetany  is  always  grave,  the  cases  collected  by 
Bouveret  and  Devic  showing  a  mortality  of  70  per  cent,  and  those  men- 
tioned by  Albu  31  deaths  in  40  cases.  The  prognosis  in  those  who 
have  successfully  passed  through  attacks  must  be  guarded,  because 
the  seizures  are  liable  to  recur  even  after  lapses  of  time.  According  to 
Brown  and  Engelbach,  the  mortality  under  medical  treatment  has  been 
88  per  cent. ;  but  since  the  introduction  of  surgical  treatment,  it  has 
been  reduced  to  37.5  per  cent.  The  prognosis  of  the  individual  case* 
necessarily  depends  upon  the  nature  of  the  lesions  producing  the 
obstruction  of  the  pylorus,  and  in  these  cases  most  all  of  them  are 
benign. 

TREATMENT. 

The  one  efficacious  method  of  treatment  is  the  surgical  one  and 
the  performance  of  a  gastro-enterostomy  for  the  purpose  of  providii^ 
better  drainage  of  the  stomach.     Manifestly,  in  dealing  with  so  serious 
a  condition  and  one  which  is  always  liable  to  return  unless  this  drain- 
age had  been  established,  the  patient's  chances  for  life  and  comfort  are 
very  much  better  after  operation  than  when  temporizing  with  medical 
measures.     I   believe  that   in  all  cases  surgery  should    have   first  con- 
sideration, because  the  number  in  which  a  severe  pathological  condi- 
tion of  the  stomach  is  not  encountered  is  exceedingly  small  and  should 
not  be  considered  in  making  a  decision  as  to  the  desirable  method  of  treat- 
ment to  institute,  namely,  medical  or  surgical.    In  the  light  cases  when  the 
stomach    does    not    show    evidences    of    dilatation    and    stagnation  tlie 
medical  treatment  by  careful   dieting  and  lavage  may   be   tried  for  a 
short   time,   but   surgical   exploration   should   not   be   delayed   too  long. 
During  the   seizures   the   bromides   or   chloral   by    rectum    or  possibly 
morphine  hypodermically  may  be  employed,  and  when  the  convulsions 
are  intense  chloroform  by  inhalation  may  control  the  epileptiform  at- 
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tacks  for  the  time  being  until  operation  can  be  performed.  Chvostek  lays 
stress  on  profuse  rinsing. of  the  stomach,  stopping  feeding  by  mouth,  and 
copious  saline  infusions  as  first  indications  in  medical  treatment.  Should 
the  stomach-tube  be  used,  it  should  be  introduced  very  cautiously  or  the 
manipulations  may  aggravate  the  spasms.  Rest  in  bed,  equable  warmth, 
tepid  baths,  and  sweating  procedures  are  good  supplemental  measures. 
The  intravenous  administration  of  calcium  lactate  may  control  the 
spasms. 
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SPLANCHNOPTOSIA. 
PRELIMINARY  REMARKS. 

Although  Aberle,  Rollet  and  Oppoltzer  presented  views  of 
splanchnoptosia,  J.  B.  Morgagni  (Italian,  1682-1771)  was  among  the 
first  to  describe  the  anatomy  of  this  disorder.  Virchow^  drew  definite 
attention  to  the  dislocation  of  viscera  by  peritonitis  and  to  assign 
various  digestive  symptoms  to  them,  but  it  remained  for  Frantz  Gle- 
nard,  thirty-two  years  afterward,  in  his  admirable  work  "Des  Ptoses 
\'iscerales  Diagnostic  et  Nosographie  (enderoptosie-hepatisme)/'  to 
present  the  subject  as  a  clinical  entity  of  the  scope  and  importance 
that  it  deserved.  Since  that  publication  numerous  clinicians  have 
added  to  the  understanding  of  the  subject,  among  the  most  notable  of 
whom  were  Kussmaul,  who  drew  definite  attention  to  gastroptosia ; 
Landau,  whose  interesting  works,  ''Wander  Niere"  (wandering  kid- 
ney) and  "Wander  Leber''  (wandering  liver),  and  the  writings  on  the 
post-puerperal  types  of  splanchnoptosia  added  much  to  the  practical 
side  of  the  subject,  and  also  Czerney,  Keher,  Martin,  Schroder,  Stiller, 
Ewald,  Kuttner,  Fleiner,  Curschinaun,  Kelling,  Meinert,  Langerhans, 
Strauss  and  others. 

Beginning  about  twenty  years  ago  the  medical  profession  became 
cognizant  of  the  frequency  of  these  conditions.  Before  that  time  dis- 
placement of  the  viscera  was  regarded  as  a  rarity,  displacement  of 
the  colon  was  looked  upon  as  unimportant,  and  displacements  of  the 
kidneys  were  more  particularly  mentioned  by  anatomists  than  by 
clinicians.  Glenard  did  most  to  promote  the  clinical  recognition  of  the 
changes  of  organ  position  as  pathological  conditions  and  to  associate 
constitutional  symptoms,  such  as  nervousness,  general  debility, 
anemia,  etc.,  with  the  disorder:  thus  it  was  that  the  term  "Glenard's 
disease"  was  given  to  the  disorder,  an  honorary  term  to  which  that  author 
is  justly  entitled. 
(088) 
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PATHOLOGICAL  RELATIONS  AND  CLASSIFICATION  OF  THE 

VARIOUS  TYPES  OF  ABDOMINAL  ORGAN. 

PROLAPSE  AND  ETIOLOGY. 

Splanchnoptosia  is  the  better  term  to  employ  for  the  condition 
since  such  indicates  the  ptosia  (falling)  of  the  thoracic  and  abdominal 
viscera  as  a  whole,  because  the  picture  of  more  than  one  organ  in- 
volved is  the  rule  in  by  far  the  majority  of  cases,  and  also  because 
reference  is  then  made  to  the  relaxation  of  the  diaphragm  and 
abdominal  walls  in  the  clinical  make-up  of  the  disorder.  Gastroptosia 
and  atonia  gastrica  signify  more  particularly  the  abdominal  ptosia 
(not  merely  the  stomach),  while  enteroptosia  pertains  to  the  prolapse 
of  the  enteron  (duodenum,  jejunum,  ileum,  and  colon).  Other  terms 
that  are  used  to  designate  the  special  organs  that  are  mainly  involved  are 
coloptosia  (entire  colon),  coloptosia  dextra,  transversa,  sinister,  sig- 
moidea  (right,  transverse  and  left  portions  of  the  colon,  and  sigmoid), 
hepatoptosia  (liver),  splenoptosia  (spleen),  and  nephroptosia  (kid- 
ney). Although  in  most  cases  the  term  splanchnoptosia  answers 
the  best  purpose,  when  apparently  only  one  organ  is  involved  or  is 
descended  markedly  while  the  rest  are  in  fairly  normal  position  the 
term  qualifying  the  single  organ  may  be  used. 

Before  entering  into  the  discussion  of  the  etiology  and  patholog}' 
of  splanchnoptosia  it  will  be  advisable  to  call  attention  to  the  anatomy 
and  embryology  of  the  abdominal  organs.  The  viscera  of  the  body  are 
held  in  their  respective  positions  by  a  number  of  different  forces, 
namely,  the  negative  pressure  of  the  thoracic  cavity  acting  through 
the  diaphragm  and  limited  by  the  capacity  confines  which  are  made  up 
by  the  structures  entering  into  the  formation  of  the  cavities,  by  special 
ligamentous,  nerve,  vessel  and  peritoneal  attachments,  by  the  visceral 
pressure  of  other  abdominal  organs,  the  visceral  shelves  and  most 
particularly  by  the  muscular,  fascial,  and  osseous  make-up  of  the 
abdominal  walls  assisted  by  atmospheric  pressure  exerted  from  with- 
out. Physiologically,  no  organ  is  absolutely  fixed,  but  is  capable  of  a 
degree  of  mobility  to  make  possible  the  changes  necessary  in  func- 
tion and  position,  such  as  physiological  congestion  incident  to  secre- 
tion and  accumulation  (glandulature  of  the  gastro-enteron,  pancreas, 
liver,  gall-bladder  during  digestion,  the  bulk  of  ingestion  of  foods  and 
incidental  gas  formation,  secretion  and  collection  of  urine  by  the 
kidneys  and  bladder,  collection  and  passage  of  feces,  the  respira- 
tory and  circulatory  movements  and  pregnancy) ;  the  only  fixed  area 
within  the  abdomen  being  the  radix  mesenterica.  The  mobility  of 
the  organs  is  further  influenced  by  the  additional  factors  of  attitude 
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or  its  liability  as  extra  factors.  In  the  light  of  the  judgment  that  is 
given  to  us  and  the  observations  that  we  daily  have  in  the  practice  of 
medicine,  is  it  not  more  logical  to  suppose  that  splanchnoptotic  con- 
ditions or  tendencies  date  usually  from  the  prenatal  or  early  postnatal 
days  of  life?  Robust  parents  give  birth  to  the  largest  proportion  of 
robust  children,  and  the  progeny  of  wealthy  parents  (who  have  lived 
along  hygienic  lines  themselves)  and  whose  children  when  they 
become  adults  give  birth  to  children  make  up  the  second  largest  pro- 
portion. The  parents  who  give  birth  to  children  during  the  years 
of  the  stern  competition  of  life  in  quest  of  affluence  or  those  with 
improper  habits  rear  almost  as  many  neurasthenics  among  their  oflFspring 
as  those  who  are  always  more  or  less  poverty  stricken  and  are  thus 
compelled  to  live  under  unfavorable  hygienic  conditions  with  consequent 
bad  constitutional  results.  Primarily,  splanchnoptosia  is  a  status  of 
debility  and  a  type  of  chronic  neurosis  represented  in  a  chronic  devitality 
of  the  sympathetic  system.  However  pathologically  this  is  produced, 
it  represents  to  a  more  or  less  degree  poor  tissue  soil  in  early  life. 
Whether  this  is  due  solely,  as  Stiller  has  suggested,  to  only  embryonic 
defect  (vitium  primae  formationis),  or  to  the  physical  tribulations  of 
the  infant  and  child,  or  only  to  acquired  conditions  in  late  life  will 
always  remain  a  problem  and  different  in  each  adult  case  that  is  seen. 

The  children  that  are  born  of  poorly  nourished  parents,  or  those 
in  whom  tuberculosis,  syphilis,  alcoholism,  or  chronic  disease  or 
states  of  debility  are  present,  have  the  largest  number  of  offspring  of 
the  poorest  quality.  Added  to  these  are  the  mysteriously  wrought 
effects  on  children  of  neurasthenic  and  neurotic  parents.  Then  come 
such  conditions  as  improper  feeding  of  the  infant  and  child,  the  living 
of  the  child  under  unhygienic  conditions  for  complete  continued  health, 
rachitis  with  its  damaging  effects  on  the  nervous,  muscular,  osseous 
and  ligamentous  tissues,  more  or  less  mild  and  unrecognizable  states 
of  scurvy  and  the  infectious  diseases  of  childhood  to  which  the  child 
is  especially  prone  (scarlet  fever,  diphtheria,  measles,  enteric  condi- 
tions, etc.)  and  the  after-treatment  of  which  is  not  considered  of  much 
importance  in  medicine,  but  which,  nevertheless,  often  leave  a  legacy 
the  state  and  kind  of  which  would  cause  anxious  moments  in  the  grown, 
but  which  in  the  child  receive  little  attention.  Xow  come  the  schooldays, 
with  their  close  confinement  and  too  little  outdoor  play  and  recreation, 
followed  by  the  grind  in  college  or  life  in  shops  or  factories,  and  then 
finally  the  wearing  incidents  to  life  in  business,  homes,  and  in  women 
the  bearing  of  children  and  dangers  of  i>ost-puerperal  relaxations  of  the 
abdominal  parietes.  Along  these  lines  many  of  the  adults  who  ap- 
parently were  born  healthy  but  who,  nevertheless,  had  anatomical  splanch- 
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noptosia  finally  present  symptoms  which  clinically  are  those  associated 
with  visceral  prolapse. 

The  acquired  defects  producing  or  further  developing  splanch- 
noptosia  so  that  symptoms  are  developed  are:  repeated  gestations,  the 
sudden  loss  of  fatty  tissues  or  extraction  of  accumulations  of  abdom- 
inal fluid  or  removal  of  large-sized  abdominal  tumors,  the  traction  of 


Fig.  107.— Child  of  13  years  with  sp  I  an  ch  noptosia  (gastroptosia  and 
nephroptosia).  Always  delicalc  in  health.  More  or  less  chronic  digestive 
disturbance  since  3  years  of  age  (congenitalj.  Very  neurotic.  Appetite 
variable.  Bowels  constipated.  More  or  less  constant  distress  (she  says 
"pains")  in  abdomen,  al  limes  becoming  worse  nnd  running  in  periods  of 
three  or  four  months.  Weight  70  pounds.  Photograph  shows  the  long 
thorax -abdominal  type  in  which  prolapse  is  commonly  present ;  also  the 
poor  development  lor  a  thild  of  her  age,  and  the  position  of  the  stomach 
(two-thirds  of  the  right  kidney  also  palpable).  On  the  stomach  outline  is 
the  site  of  the  cardiac  orilicc;   X,  heart  apex. 

adhesions  attached  to  the  movable  viscera,  the  influence  of  visceral 
motion  in  respiration  from  conditions  in  the  thoracic  cavity,  the  evil 
effects  of  living  and  dressing  (waist-constricting  bands),  as  well  as  the 
various   industries.     Of   these,   it   may   be   said   that,   clinically,   the 
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anemias  and  toxemias,  the  more  chronic  forms  of  infectious  diseases, 
faulty  breathing,  disease  of  the  thoracic  organs,  with  general  debility 
from  improper  hving,  the  waist  constrictions,  and  gestations  make  up  the 
•greates.t  bulk  of  factors. 

A  consideration  of  the  above  factors  requires  first  a  few  words  on 
the  anatomy  and  physiology  of  the  abdominal  walls.  The  musculo- 
fascial  structure  of  the  abdominal  parietes  is  attached  to  the  fixed 
bony  parts  of  the  costal,  iliac  and  pubic  crests  as  well  as  to  the  verte- 
bral column,  with  its  vault  (diaphragm)  also  centrally  fixed  by  the 
pericardium.  The  muscular  structure  consists  of  oblique,  perpen- 
dicular and  transverse  layers  snugly  held  in  a  compact  make-up  by  the 
fascial  bands  and  muscle  Sheaths  so  as  to  form  a  powerfully  eliastic, 
and,  when  contracted,  in<  inelastic  wall.  Its  physiological  action,  a 
combined  one,  is  that  of  i^tet  circular  band  for  the  purpose  of  nega- 
tively (without  the  necessity  of  contraction)  supporting  the  abdominal 
viscera ;  Robinson  had  .snbwn  that,  with  the  abdominal  walls  cut  away 
and  the  body  in  an  erect^  position,  the  neurovascular  visceral  pedicles 
do  not  support  the  organs,  but  only  limit  the  degree  of  descent.  The 
main  muscles  which  preserve  the  visceral  poise  are  the  two  recti  and  in 
well-marked  splanchnoptosia  these  are  often  elongated  from  stretching, 
with  thinning,  separation,  and  atrophy  of  the  fibers,  permitting,  as 
must  be  evident,  of  elongation  of  the  muscles  as  a  whole  and  separa- 
tion at  the  linea  alba,  the.  lineae  semilunares  and  the  lineae  transversa. 
With  the  muscular  condition  affecting  also  the  lateral  planes^  the 
fascial  structure  loses  its  tone  and  becomes  relaxed.  The  inherent 
weakness  of  the  musculofascial  walls  from  states  of  general  sub- 
nutrition  allowing  devitalization  of  tissue,  such  as  may  be  seen  in  the 
anemic,  poorly  nourished,  alcoholic,  neurasthenic  an4  subjects  of 
infectious  disease  (tuberculosis,  typhoid,  and  other  infectious  diseases 
long  enough  continued),  permits  of  first  a  loss  of  the  proper  visceral 
support  and  then  an  actual  increase  in  the  size  of  the  abdominal  cavity 
as  the  internal  organs  fall  to  the  lower  levels,  causing  a  forward  pressure. 
The  skin  and  peritoneum,  very  elastic  structures,  distend,  they,  in  them- 
selves by  virtue  of  structural  make-up  not  being  able  to  sustain  the  organs 
when  once  the  musculofascial  walls  are  impaired. 

Added  to  the  loss  of  tone  are  the  distending  or  vis  a  tergo  pres- 
sures that  are  physiologically  exerted  more  or  less  constantly,  accord- 
ing to  conditions.  There  is  then  the  distention  and  the  contraction 
in  respiration,  the  accumulation  of  ingesta,  gases  and  feces,  and  the  act 
of  defecation,  the  process  of  gestation  with  its  rapid  distention  of  the 
abdominal  walls  terminated  by  severe  contraction  in  labor  and  always 
followed  by  a  more  or  less  permanent  physiological  relaxation  of  the 
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walls,  and  the  act  of  laughing,  coughing,  etc.,  which  also  bring  the 
abdominal  muscles  into  play.  Such  pathological  conditions  in  the 
chest  as  emphysema,  pleural  effusions  of  the  pneumo-,  hydro-  or  pyo- 
genic forms  increase  the  cavity  of  the  thorax,  depress  the  diaphragm, 
and  thus  cause  quick  accommodating  relaxation  of  the  abdominal  walls 
with  descent  of  the  abdominal  organs.  Ascites  or  large-sized  abdominal 
tumors  (conditions  that  usually  exist  long  enough  to  more  or  less  per- 
manently distend  the  abdominal  walls)  on  removal  are  followed  by  more 
or  less  visceral  descent  in  about  the  same  way  as  a  pregnancy.  Whenever 
there  has  been  a  rapid  loss  of  weight  for  any  reason,  the  absorption  of 
intra-abdominal  fat,  with  the  concomitant  devitality  or  loss  of  tone  in  the 
walls  caused  by  the  disease,  encourages  descent. 

The  factor  of  waist  constrictions  is  a  most  interesting  one,  and 
one  which  is  important  in  a  few  of  the  instances,  but  by  no  means  a 
prominent  one  in  the  majority  of  cases.     Diverse  opinions  on  this 
exist,  Einhorn  believing  that  waist-constricting  bands  (corsets)  play 
an  important  role,  and  Fuhs,  a  stern  believer  in  the  costal  stigma,  arguing 
that  the  frequency  of  splanchnoptosia  among  unmarried  Swedish  girls 
who  have  never  worn  corsets  disproves  this  statement;  it  has  also  been 
shown  that  Arab  women,  who  wear  no  constricting  articles  of  clothing, 
are  frequent  sufferers  from  the  condition.    There  is  no  doubt  that,  in 
women  who  have  worn  the  formerly  fashionable  small-waist  corset,  the 
confining  dimensions  and  the  interference  with  proper  diaphragmatic 
descent  essential  to  abdominal  breathing  cause  pressure  upon  the  liver 
and  thus  the  resulting  descent  of  the  pyloric  region  of  the  stomach,  the 
hepatic  flexure  of  the  colon,  and  the  right  kidney.     Still,  this  type  of 
corset  is  not  commonly  worn  nowadays,  and  the  great  majority  of  women 
have  learned  of  the  bad  effects  coming  from  that  type  of  garment  and 
tight  lacing,  and  thus  dress  accordingly.    The  popularly  called  "straight- 
front  corset,"  now  generally  worn,  which  is  low  in  the  bust  and  coming 
down  over  the  hips  for  purchase,  is  really  a  hygienic  garment  and  one 
from  which  but  little  if  any  harm  can  come.     It  occurs  to  the  writer 
that  just  because  a  woman  wears  a  corset  (unless  this  corset  is  of  the 
first-mentioned  type)  we  can  hardly  blame  the  corset  for  being  respon- 
sible for  the  condition  of  prolapse.     In  my  opinion,  it  seems  wiser  to 
assume  an  indifference  in  this  respect  with  the  modern,  properly  built 
corset,  but  that  with  the  older  styles  of  waist-compression  garment  a 
condition  of    splanchnoptosia   existed    before   the   corset-wearing   days, 
which  had  probably  been  made  worse  by  them.    The  examination  of  many 
children  (both  male  and  female)  who  have  no  symptoms  of  digestive 
disturbance  as  well  as  full-grown  adults  will  show  that  more  or  less 
splanchnoptosia  is  a  common  finding.    The  majority  of  these  go  on  in  life 
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never  being  aware  of  the  condition;  in  fact,  not  having  digestive 
disorder  without  assignable  cause  any  oftener  than  those  in  whom 
the  organs  are  in  physiological  position.  But  when  in  conditions  of 
debility  and  other  causes  the  element  of  constant  waist  compression  is 
added,  symptoms  can  develop,  and  in  this  way  the  old  style  of  corset 
may  be  looked  upon  rather  as  a  late  added  but  not  altogether  responsible 
causative  factor: 

That  splanchnoptosia  can  develop  and  most  certainly  becomes 
worse  from  gestations  there  is  absolutely  no  doubt.  Landau  was  the 
first  to  draw  pointed  attention  to  this,  since  which  time  the  eponjrm, 
"Landau's  splanchnoptosia,"  came  into  common  usage.  Landau  believes 
that  the  primary  cause  of  all  cases  of  splanchnoptosia  is  a  weakness  of 
the  abdominal  wall,  in  many  cases  congenital,  but  oftentimes  acquired. 
Riegel  also  firmly  believed  that  the  condition  was  for  the  most  part 
acquired,  and  avers  that  pregnancy  and  parturition  and  the  removal  of 
tumors  and  ascitic  fluids  (which  latter  may  be  regarded  as  in  the  same 
causative  relation  as  gestation)  are  responsible.  Almost  daily  in  clinics 
in  which  a  large  number  of  digestive  disorders  are  handled  is  obtained 
the  history  of  perfect  health  up  to  the  time  of  the  birth  of  an  infant, 
and  a  history  of  visceral  abdominal  and  neurasthenic  affections  dating 
sharply  from  the  parturient  days.  Sometimes  it  is  after  the  first  labor 
and  in  another  case  it  dates  from  one  of  the  subsequent  pregnancies,  the 
individual  having  been  well  up  to  the  time  of  that  particular  gestation. 
Examination  of  some  of  these  mothers  usually  shows  a  pitiful  state  of 
affairs  in  so  far  as  the  abdominal  wall  is  concerned.  There  is  observed 
a  large,  lax,  and  atonic  structure  involving  all  of  the  component  tissues, 
even  the  external  integument,  having  a  wide  path  of  separation  of  the 
recti,  with  a  pedunculous  and  bulging  abdomen  in  the  erect  position  and 
one  that  bulges  at  the  flanks  in  the  prone. 

A  most  valuable  contribution  to  the  pathogenesis  of  splanch- 
noptosia is  that  of  Keith,2  who  believes  that  the  condition  is  the  result 
of  a  vitiated  method  of  respiration.  According  to  this  author,  the 
organs  within  the  thoracic  and  abdominal  cavities  are  poised  between 
the  two  contending  sets  of  muscles  of  inspiration  and  expiration,  and  it 
is  pointed  out  that,  although  cases  appear  with  only  one  organ 
affected,  all  of  them  share  in  the  condition  to  a  greater  or  lesser  extent. 
Before  the  displacement  can  be  produced,  either  what  he  terms  the 
thoracic  supports  of  the  diaphragm  must  have  yielded  or  the  antagon- 
istic abdominal  muscles  must  have  been  hampered  or  weakened  in 
their  action  (for  example,  tight  corsets),  the  bands  which  fix  the 
viscera  to  the  abdominal  walls  being  looked  upon  as  of  subsidiary 
importance. 


SPLANCHNOPTOSIA.  697 

With  the  loss  of  tone  in  the  abdominal  walls  is  a  shortage  in  the 
a-abdominal  pressure.  In  the  normal  human  being  and  all  of  the 
ebrate  animals,  the  pressure  within  the  abdominal  cavity  is  dependent 
-1  the  contraction  of  the  diaphragm,  and  the  tone  and  the  active 
r action  of  the  abdominal  parietal  muscles,  including  the  pelvic  floor, 
ig  from  relatively  fixed  points  of  the  thorax,  pelvis,  and  vertebral 
mn.  Whatever  diminishes  the  tone  of  the  diaphragm  and  the 
minal  muscles  causes  a  fall  in  the  positive  abdominal  pressure.  If 
1^  same  time  the  thoracic  expansion  is  active,  there  will  be  a  fall  of 
minal  pressure  below  atmospheric  pressure.  If  at  any  time  the  tone 
crt:ivity  of  the  diaphragm  and  the  abdominal  muscles  is  increased, 
:Fier  the  thoracic  expansion  is  diminished  or  normal,  the  abdominal 
sure  will  rise  above  its  usual  positive  points  (Emerson).     It  is  thus 

rent  that  the  neuromuscular  mechanism  that  maintains  this  pressure 
1. lanced  to  an  extent  by  the  conditions  within  the  thorax,  and  this 
a-iTis  how,  in  the  circulatory  emergencies  in  infectious  diseases, 
^orism,  abdominal  distention,  and  interference  with  the  descent  of 
ilisiphragm  may  cause  cardiac  failure,  and  the  dyspneic  and  asthmatic 
pt:oms  that  accompany  many  of  the  gastrointestinal  conditions,  al- 
igrh  these  are  rarely  seen  in  true  states  of  splanchnoptosia.  The 
^—abdominal  pressure  is  always  below  normal  in  splanchnoptosia, 
*^gh  in  advanced  cases  not  enough  above  atmospheric  pressure  to 
>T-d  it  on  the  most  sensitive  apparatus  that  can  safely  be  used  for  the 
pose.  The  normal  pressure  within  the  abdomen  varies  from  zero  to 
3  cm.  of  water.  My  observation  in  a  number  of  cases  has  been  that, 
^niprovement  from  treatment  takes  place,  the  positive  pressures  within 
*  colon,  sigmoid,  rectum,  and  stomach  are  higher  than  before. 

Other  factors  entering  into  the  production  or  accentuation  of  the 
>ndition  are:  lordosis  or  anterior  curvature  of  the  spine;  deficient 
itake  of  food,  putrefactive  disease  in  the  colon,  excessive  labor,  and 
eritoneal  and  omental  adhesions.  Of  the  latter,  Robinson^  has  called 
ttention  to  peritoneal  adhesions  induced  by  trauma  and  also  no  doubt 
/  inherent  disease  for  other  reasons  in  such  conditions  as  appendi- 
tis,  cholecystitis,  sigmoiditis  and  salpingitis,  all  of  which  form 
sceral  masses  so  that  the  several  viscera  cannot  glide  on  each  other, 
ccording  to  this  author,  the   solid   visceral   masses   act   like  a  piston 

the  abdomen  forcing  the  viscera  distalward.  It  is  more  probable  that 
e  evil  effects  are  produced  more  by  traction  upon  the  hollow  viscera 
d  immobility,  both  being  due  to  fixed  position. 
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FREQUENCY  AND  PATHOLOGY. 

In  discussing  the  frequency  of  splanchnoptosia  it  is  evident  that 
the  statistics  must  be  general  in  regard  to  the  organs  involved.  Because, 
as  was  stated  before,  the  descent  of  only  single  organs  so  rarely  covers 
the  full  condition  met  with  in  the  cases  it  must  be  taken  that  figures 
representing  gastroptosia  or  nephroptosia  must  nevertheless  be  taken 
as  those  of  splanchnoptosia  in  the  more  general  sense. 

Glenard  at  the  Vichy  resort  found  that  147  cases  of  splanch- 
noptosia existed  in  1310  subjects — 11  per  cent.  Einhorn  saw  70  cases 
among  1080  males  (6j4  per  cent.),  and  277  cases  among  832  females 
(33%  per  cent.).  In  (1909)  the  first  150  cases  of  digestive  disorder  in 
the  author's  clinic,  distinct  conditions  of  splanchnoptosia  with  symp- 
toms referable  to  conditions  of  organ  prolapse  were  encountered  in 
31  (5.1  per  cent.).  Of  these  6  were  in  males  and  25  were  in  females. 
In  addition  to  this,  more  or  less  descent  of  the  various  abdominal 
organs  (stomach,  kidney,  liver,  colon)  were  noted  in  23  more,  but  the 
diagnosis  of  other  conditions  was  so  much  more  evident  that  the  pro- 
lapse was  not  considered  as  the  causative  condition.  Altogether  then, 
in  males  and  females,  there  were  54  instances  of  prolapse  in  the  150 
cases  of  all  conditions,  about  33  per  cent.  Arneill  found  records  of 
splanchnoptosia  in  11  men  and  69  women  in  2004  cases,  but  these 
figures  in  my  experience  are  much  too  low  for  clinics  where  the  poor 
are  handled,  and  to  a  lesser  extent  for  private  practice  with  those  who 
are  better  nourished  and  who  take  better  care  of  their  health.  During  the 
year  1909  I  saw  in  my  clinic  and  office  gastro-intestinal  and  metabolic 
conditions  numbering  1924,  and  of  these  there  were  501  instances  of 
states  of  visceral  prolapse  with  the  neurotic  syndrome  accompaniment,  a 
percentage  of  about  26. 

As  regards  the  special  organs  that  are  mainly  involved,  reports  of 
gastroptosia  from  various  sources  vary  markedly  as  to  its  frequency. 
According  to  Meinhert,^  in  Dresden,  the  majority  of  women  have  a 
displacement  of  the  stomach,  while  only  5  per  cent,  of  the  men  show  an 
alteration  in  the  position  of  that  organ.  Among  2000  patients  at  a 
Stuttgart  polyclinic  who  presented  themselves  on  account  of  various 
ailments  not  connected  with  disease  of  the  stomach,  the  condition  was 
noted  in  29.7  per  cent,  of  men  and  75.4  per  cent,  of  women.  Many 
diflFerences  of  opinion  exist  among  the  various  observers  as  to  what 
constitutes  gastroptosia,  for  what  would  represent  a  definitely  low 
stomach  to  one,  by  another  may  be  considered  as  the  normal  position. 
Since  the  advent  of  the  X-rays  in  the  diagnosis  of  gastric  aflFections  it 
can  be   observed  that   the   long,   attenuated,   and   apparently   prolapsed 
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stomach  is  a  most  common  occurrence  in  women,  so  common,  in  fact, 
that  the  author  feels*  that,  as  compared  to  the  shape  of  the  organ  in  the 
average  male,  the  stomach  in  the  female  is  physiologically  more  on  the 
gastroptosic  order  without  its  really  being  prolapsed.  This  is  due  in 
the  female  to  the  relatively  smaller  sized  waist  and  large  pelvic  capacities, 
the  influence  of  pregnancy,  the  more  relative  frequency  of  flaccidity 
and  poor  muscular  development  of  the  abdominal  walls,  and  the  wearing 
of  corsets  or  heavy  skirts  hanging  on  the  waist  bands  (all  of  which  are 
also  considered  as  required  factors  to  true  gastroptosia"). 

An  analog^'  to  the  latter  mentioned  is  seen  in  males  who  wear 
belts,  for  of  172  men  with  gastroptosia  mentioned  by  Hirschfeld^  72 
wore  narrow  belts  around  the  waist,  while  among  406  men  with  a 
normal  position  of  the  stomach  only  16  used  the  belt,  the  remainder 
employing  suspenders. 

Although  the  term  gastroptosia  signifies  abdominal  relaxation, 
to  be  definite,  the  term  will  here  be  used  as  referring  particularly  to  the 
low-hanging  stomach,  which,  as  was  mentioned  before,  is  usually  only 
a  part  of  the  complex  organ  involvement  in  splanchnoptosia.  Accord- 
ing^ to  both  Rose  and  Robinson,  gastroptosia  (atonic  gastritis)  prac- 
tically includes  the  terms  of  dilatation  of  the  stomach,  gastrectasia, 
gastric  insufficiency,  motor  insufficiency,  ischochymia  (retention  of 
chyme),  myasthenia,  etc.,  because  it  signifies  abdominal  relaxation  and 
relaxation  includes  dilatation  and  motor  insufficiency.  My  own  belief 
is  that  those  authors  in  an  effort  to  simplify  the  nomenclature  on  these 
subjects  have  lost  sight  of  the  fact  that  there  are  other  gastric  con- 
ditions than  prolapse  which  can  cause  myasthenia,  atony,  dilatation 
ind  stagnation,  and  that  the  trend  of  their  writings  is  to  further  con- 
fuse the  entire  matter  rather  than  clarify  it.  A  gastroptosia  is  what 
its  name  is  generally  accepted  to  imply ;  the  other  terms  are  resulting 
conditions  in  some  of  the  cases  of  gastroptosia  but  not  in  all,  nor  does 
^atonia  gastrica"  cover  the  other  pathological  conditions  of  the  stom- 
ach in  which  these  same  conditions  are  also  secondary. 

The  shape  of  the  stomach  in  gastroptosia  comprises  a  wide  variety, 

depending  upon  the  degree  of  descent,  the  attenuation  of  the  walls,  or 

extent  of   atony   which   usually   is   more   or   less   present.      From   the 

cardia  to  the  point  of  the  duodenum  that  is  fixed  to  the  spinal  column 

(at  the  outer  extremity  of  the  first  2.5  centimeters  or  1   inch  of  the 

<luodenum),  the  organ  and  duodenum  are  surrounded  by  peritoneum. 

It  will  thus  be  seen  that  the  pylorus  itself  is  movable,  although   from 

the  close  proximity  of  the  fixed  point  of  the  duodenum  the  radius  here 

is   small   as   compared   to   the   body   of   the   stomach.     Therefore,   the 

extent  of  sagging  of  this  part  of  the  digestive  canal  is  in  that  portion 


700  CONGENITAL  DEFECTS  OF  STOMACH. 

between   these   two   fixed   points.     As   the   lesser  omentum   lengthens, 
the  stomach  reaches  to  a  lower  level  by  swinging  toward  the  left  lateral 
confines  of  the  abdominal  cavity,  the  pylorus  itself  also  dropping  to  a 
lower  plane.    To  thq  extent  of  attenuation  of  the  walls  (the  length  from 
cardia  to  pylorus),  the  vertical  diameter  of  the  organ  in  the  intermediate 
section   reaches   lower   and   lower   until   finally  the   so-called   "looped," 
"fishhook,"  or  "drain-trap"  stomach  is  produced.     In  marked  instances, 
the  greater  curvature   (which  normally  ascribes  an  inverted  arch  from 
about  the  tip  of  the  left  ninth  costal  cartilage  to  above  the  umbilicus 
in  the  male  and  to  about  its  level  or  slightly  below  in  the  female)  sinks 
to  the  left  lateral  confine  of  the  abdomen  until  all  but  about  the  pyloric 
region  is  very  nearly  straight  up  and  down.     In  such  an  instance,  as 
Pfahler  has  shown,  the  stomach  still  remains  in  full  voltmie  throughout 
its  course,  and  the  kinking  or  obstruction  commonly  present  in  such  a 
case  is  not  at  the  pylorus,  as  was  formerly  supposed,  but  occurs  at  the 
point  of  duodenal  attachment  to  the  spine.     From  Robinson's  writings 
and  observations  it  also  seems  reasonable  to  believe  that,  in  cases  of 
marked  enteroptosia  when  the  coils  of  the  enteron  lie  in  the  pelvis,  the 
traction  and  depression  of  the  mesentery  could  cause  the  superior  mesen- 
teric artery,  vein,  and  nerve    (which  pass  in   front  of  the  transverse 
portions  of  the  duodenum)  to  press  upon  the  duodenum,  cause  a  con- 
striction and  the  development  of  a  secondary  gastroduodenal  dilatation^ 
But  there  is   little   doubt   in   my   mind   that,   in  the   average   case   oE" 
splanchnoptosia  seen,  the  latter  is  not  so  frequent  a  cause  for  the  dilata — 

tion  of  the  stomach  as  are  the  atonies  of  the  organ  consequent  to  long 

standing  gastric  disturbance. 

Of  the  incidence  of  nephroptosia,  Ebstein  found  movable  kidne)^'^*' 
in  5  of  3658  post  mortems,  while  Landau  reports  only  4  cases  amon 
6999  hospital  patients.     That  these  numbers  are  much  too  low  i 
proven  by  those  of  Mathieu  (85  in  306),  Larrabee  (112  in  272),  Gle^ — -  — ' 
nard  (481  in  3788,  2.7  per  cent,  in  men  and  22  per  cent,  in  women):,      ^' 
Burnam  (1  in  every  5  women  and  1  in  every  50  men  in  the  John^^-^ 
Hopkins  Hospital),  and  Kuttner   (in  667  cases  collected  from  the^^ -•^ 
literature  and  his  own  practice  there  were  584  women  and  83  men,  --^^^     ^ 
proportion  of  1  male  to  7  females).     As  regards  age,  displaced  kidney"^"^-^ 
may  be  met  with  in  very  young  subjects,  even  under  three  years.^ 


More  are  encountered  between  the  ages  of  three  and  ten  years;  in  Kutt-- — '^ 
ner's  series  of  326  cases,  32  were  between  ten  and  twenty  years,  82^^ 
between  twenty  and  thirty,  123  between  thirty  and  forty,  49  between    '*'"*' 
forty  and  fifty,  26  between  fifty  and  sixty,  and  8  between  sixty  and 
seventy.     It  will  thus  be  noted  that  the  greatest  proportion  is  met 
with  in  those  in  the  middle  decades  of  life.    As  to  race,  Larrabee's 
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series  of  112  cases  in  273  patients  shows  the  condition  to  have  been 
found  in  Americans  in  37  per  cent.,  in  Irish  51  per  cent.,  in  British  49 
per  cent,  and  Russian  Jews  in  30  per  cent.  According  to  Kuttner's 
series  on  the  relation  of  pregnancy  to  nephroptosia,  of  94  cases,  40  had 
never  borne  children,  and  10  had  borne  two  or  more  children.  In 
Landau's  series,  31  of  34  had  borne  no  children.  In  Larrabee's  series 
.of  112  cases,  51  were  nulliparous  and  50  multiparous.  The  frequency 
with  which  the  right,  left,  or  both  kidneys  were  involved  was,  in 
Kuttner's  series  of  727  cases,  553  the  right  kidney  alone,  81  the  left 
kidney  alone,  and  in  93  both  kidneys.  In  Einhorn's  series  the  right 
alone  in  77.3  per  cent.,  the  left  alone  in  2.1  per  cent,  and  both  kidneys 
in  20.6  per  cent.  These  latter  figures  also  correspond  with  those  of 
my  own. 

Ventral  to  the  right  kidney  are  the  liver,  duodenum,  colon,  and 
enteron ;  and  ventral  to  the  left  kidney  are  the  stomach,  spleen,  colon, 
and  enteron.  The  perirenal  areolar  tissue  binds  the  adipose  capsule  of 
the  kidneys  to  the  diaphragm,  and  on  the  right  side  this  is  further 
attached  by  its  fusion  with  the  meshepaticon,  and  on  the  left  side  with 
the  suspensory  ligament  of  the  spleen  and  coronary  ligament.  This, 
with  the  indirect  visceral  pressure,  structure  of  the  diaphragm  and 
abdominal  wall  are  the  main  physiological  supports  to  the  kidneys, 
which  organs  have  no  visceral  shelves  and  lie  in  shallow  fosses.  On 
the  occasion  of  descent,  however,  the  renal  pedicle,  composed  of  the 
renal  artery,  vein,  nerve  plexus,  lymphatics  and  fibrous  sheath  from  the 
radix  mesenterica,  limits  the  degree  of  descent.  The  kidneys  are 
depressed  on  the  contraction  of  the  diaphragm,  and  thus  rise  and  fall 
-with  respiration.  But  when  either  of  them  has  descended  to  a  per- 
manently lower  position  than  normal,  the  close  association  with  the 
diaphragm  is  lost,  and  the  up-and-down  movement  with  respiration 
does  not  appreciably  exist.  This  is  always  plainly  evident  on  examina- 
tion of  a  floating  kidney,  and  such  movement  as  may  exist  on  respira- 
tion is  only  indirectly  exerted  upon  the  kidney  from 'the  other  abdom- 
inal organs. 

It  must  also  here  be  added  that  the  main  if  not  the  only  definite 
subjective  symptom  of  nephroptosia  (Dietl's  crisis)  is  due  to  a  rotary 
twist  of  the  renal  pedicle,  and  not  to  a  distal  or  proximal  movement 
causing  tension  of  it.  Slight  or  moderate  degree  of  descent  of  these 
organs  is  a  symptomless  condition,  and,  in  fact,  by  some  authors,  is 
not  considered  as  an  abnormal  condition  at  all.  Robinson  in  some  700 
autopsies  claimed  that  in  general  the  distal  pole  of  the  kidney  extends 
to  the  fourth  lumbar  vertebra,  and  noted,  in  the  examination  of  620 
cadavers  (men  465,  women  155),  that  the  general  average  was,  that 
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the  right  kidney  was  one  finger  (J^  inch)  proximal  to  the  iliac  crest 
while  the  left  kidney  was  two  fingers  (^  inch).  This  observer  also 
noted  that  the  kidneys  of  women  were  about  Yz  inch  more  distal  than 
those  of  men,  and  in  about  15  per  cent,  of  the  females  the  distal  right 
kidney  pole  was  on  a  level  with  the  iliac  crest.  According  to  these 
observations,  the  kidneys  are  situated  lower  than  was  ordinarily  sup- 
posed, and  a  palpable  kidney  is  not  necessarily  pathologically  dis- 
placed, and,  as  he  suggests,  does  not  sanction  surgery  to  anywhere 
near  the  number  of  instances  that  these  cases  had  been  subjected  to. 

As  regards  the  degree  of  displacement,  Glenard  describes  four 
grades:  (1)  when  the  lower  pole  can  be  felt  only  during  deep  inspira- 
tion ;  (2)  when  the  greater  portion  of  the  kidney  can  be  felt  but  the 
upper  border  cannot  be  made  out;  (3)  when  the  whole  kidney  can  be 
palpated  during  deep  inspiration ;  and  (4)  when  the  entire  kidney  can 
be  palpated  and  is  capable  of  being  moved  about  the  abdoniinal  cavity, 
this  latter  being  the  true  floating  kidney.  Ewald  and  Kuttner  do  not 
consider  No.  1  of  Glenard  as  that  of  displacement,  although  they  sub- 
stantially accept  the  other  grades.  To  this  it  may  be  added  that  in  a 
short-waisted  person  to  feel  one-third  or  even  two-thirds  of  the  right 
kidney  also  may  not  be  pathological,  particularly  when  it  moves 
directly  on  the  excursion  of  the  diaphragm  and  always  at  the  side  of 
the  spine  in  vertical  lines  and  lies  deep  in  the  abdomen. 

Displacement  of  the  liver  is  comparatively  rare,  providing  we 
mean  the  descent  of  the  complete  organ,  although  more  or  less  descent 
is  common,  particularly  in  women  affected  with  the  Landau  type  of 
splanchnoptosia.  The  reason  for  complete  descent  being  so  uncommon  is 
because  the  liver  is  more  firmly  fixed  to  the  diaphragm  than  any  of 
the  other  organs  and  it  is  the  highest  situated  organ  in  the  abdomen. 
But  by  virtue  of  its  weight,  its  wide  area  of  extent,  and  in  inspiration 
pounding  upon  all  of  the  other  abdominal  organs,  it  no  doubt  is 
important  in  the  production  of  general  visceral  descent  or  the  aggrava- 
tion of  the  condition.  Among  31  cases  of  floating  liver  that  Landau 
collected  from  the  literature,  27  occurred  in  women  and  4  in  men. 
Glenard  reports  51  cases  of  displaced  liver,  32  being  associated  with 
movable  kidney,  and.  of  these,  30  were  women  and  2  men. 

Total  displacement  of  the  spleen  is  still  rarer,  occurring  probably 
in  not  more  than  %  per  cent,  of  cases  of  distinct  splanchnoptosia. 
Glenard  reports  that  he  found  "wandering  spleen"  in  2  of  160  cases  of 
enteroptosia.  It  is  probable  that  the  instances  of  slight  and  moderate 
degrees  of  splenoptosia  are  more  common  than  have  been  reported,  but 
because  of  the  inaccessibility  of  the  organ  to  examination,  and  the 
fact  that,  for  obvious  reasons,  even  by  the  most  careful  percussion  one 
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cannot  always  be  sure  that  the  organ  is  low,  they  are  liable  to  escape 
recognition. 

Displacements  of  the  enteron  and  colon  are  only  second  in  impor- 
tance and  frequency  to  gastroptosia.     Of  these  conditions  the  disloca- 
tion of  the  transverse  portion  of  the  colon  producing  more  or  less  of  a 
curve  with  its  convexity  downward  is  one  of  the  most  frequent  factors 
in  splanchnoptosia.     At  autopsy  it  is  not  infrequent  to  observe  the 
middle  of  the  transverse  portion  of  the  colon  projecting  into  the  pelvis 
instead  of  being  in  position  about  on  a  level  with  the  umbilicus,  and  X-ray 
observations  of  the  colon  in  the  living  shows  this  to  be  the  most  common. 
On  these  occasions  the  width  of  the  mesocolon,  which  in  the  adult  is  about 
11  centimeters  {4j^  inches),  may  be  stretched  to  from  15  centimeters 
(6  inches)  to  23  centimeters  (9  inches)  in  length.     The  descent  of  the 
liver  and  right  kidney  may  be  such  as  to  force  the  hepatic  flexure 
downward  (coloptosia  dextra),  in  which  case  the  colon  from  the  cecum 
takes   an   oblique   course   to  the   splenic   flexure,   which   is   less    rarely 
prolapsed.     It  is  important  to  remember  that  the  base  of  the  right 
mesocolon  is  fixed  to  the  ventral  surface  of  the  right  kidney  at  its 
lower  end,  and  thus  with  the  descent  of  the  kidney  the  hepatic  flexure 
must  fall.    The  splenic  flexure  rarely  possesses  a  mesocolon,  and  is 
thus  but  seldom  prolapsed.     The  sigmoid,  however,  has  a  mesentery 
about  6  centimeters  (2)4  inches)  in  length,  and  this  portion  of  the 
left  colon  is  much  more  commonly  prolapsed  and  may  have  a  range 
of   mobility  reaching  even  to  the  spleen,  liver,  stomach,  or  cecum.     A 
common  finding  by  X-ray  is  to  see  most  of  the  coil  of  the  sigmoid  low 
in    the  pelvis,  and  perhaps  beginning  in   its  course  to  the  descending 
colon   close  to  the  cecum.     The  descended  hepatic  flexure  may  press 
downward  upon  the  cecum  so  that  a  portion  of  the  lower  part  of  it  is 
below  the  level  of  the  brim  of  the  pelvis — a  positive  sign  of  splanchnop- 
tosia in  every  instance.    The  small  intestine  has  the  widest  of  all  of  the 
mesenteries,  and  by  virtue  of  its  triangular  shape,  with  a  narrow  base 
upward  and  attached  at  only  one  angle,  may  permit  of  flexions,  stenoses, 
dilatation,  and  disturbance  in  circulation,  etc.,  in  the  ileum  and  jejunum. 
Downward  displacement  of  the  heart   (cardioptosia)   may  also 
occur  when  the  diaphragm  is  low  and  the  abdominal  walls  are  sorely 
deficient.     Einhorn  found  it  22  times  in  926  patients,  18  in  men,  4  in 
women,  and  in  about  half  of  the  patients  there  was  an  associated 
hepatoptosia.     Smithwick  found  that  displacement  of  the  pelvic  organs 
of  generation  were  common  in  splanchnoptosia,  about  80  per  cent,  of 
the  women  having  retroversion  of  the  uterus.     From  the  standpoint 
of  the  gynecologist  this  fact  is  very  important,  since  my  experience 
has  been  that  with  some  of  these  women  a  proper  fitting  corset  is  a 
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most  necessary  adjuvant  to  the  pessary,  and  may  even  relieve  the 
pressure  upon  a  not  too  badly  retroversed  uterus  sufficiently  to  permit 
of  normal  position  without  the  employment  of  a  pessary. 


SYMPTOMS  AND  DIAGNOSIS. 

General. — The  general  or  subjective  symptoms  are  those  of  a 
neurosis,  but  in  the  analysis  of  a  large  number  of  cases  of  splanch- 
noptosia  and  comparing  them  with  the  truer  neurasthenic  affections 
or  the  other  neurological  conditions  affecting  the  abdominal  viscera, 
certain  differences  are  noted.  These  differences,  however,  are  not  dis- 
tinct in  all  of  the  cases,  and  thus  can  only  be  takeil  as  suggestive  of 
the  condition — the  main  diagnostic  points  being  objective  in  nature  in 
noting  the  lowered  organs. 

The  most  important  feature  in  this  regard  is  the  chronicity  of  the 
illness,  for  splanchnoptosia  being  a  visceral  disorder  of  long  standing, 
there  is  usually  obtained  a  more  or  less  continuous  history  of  digestive 
and  general  neurotic  disorder  spreading  over  long  periods  of  time. 
In  neurasthenia  proper,  a  cause  such  as  would  be  represented  in  an 
extra  expenditure  of  nerve  or  physical  forces,  or  one  that  would  repre- 
sent a  deficient  supply  of  same  for  any  reason,  is  usually  obtainable. 
When,  in  such  a  case,  splanchnoptosia  is  also  present,  it  is  then  quite 
difficult  to  separate  the  two  diagnoses  in  the  way  of  cause  and  effect 
for  the  reason  of  the  close  similarity  in  factors  making  possible  the 
production  or  the  aggravation  of  symptoms  in  each.  But  neurasthenia 
is  usually  a  concrete  condition,  developed,  as  the  cases  are  clinically 
seen,  as  a  result  of  unhygienic  conditions  making  possible  its  produc- 
tion. In  this  way  it  usually  dates  from  a  definite  time  or  period,  and 
differs  more  or  less  distinctly  from  symptoms  of  a  congenital  neurotic 
temperament,  although  the  latter,  by  predisposing  the  individual  to  neu- 
rasthenia, may  overlap  the  former  so  intimately  as  to  make  distinction 
between  the  two  impossible.  Therefore,  a  person  developing  neurasthenia 
does  not  necessarily  have  or  must  develop  splanchnoptosia,  although,  on 
the  other  hand,  a  neurotic  individual,  because  of  the  nervous  insta- 
bility, perversion  of  nutrition  or  subnutrition,  is,  by  virtue  of  the  gen- 
eral devitality,  prone  to  both  splanchnoptosia  and  neurasthenia.  An 
argument  in  favor  of  the  latter  may  be  seen  in  the  Landau  type  of 
splanchnoptosia,  in  which,  after  the  abdominal  relaxation  and  devi- 
talization due  to  gestation  and  lactation,  the  visceral  prolapse  is  more 
pronounced  and  the  neurasthenic  symptoms  are  secondarily  developed 
from  the  consequent  interference  with  the  proper  digestion  of  food; 
hence  the  necessity  of  the  maintenance  of  an  excellent  condition  of 
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nutrition  during  gestation,  parturition,  and  lactation.  It  can  also  be  satd 
that  an  individual  who  has  had  long-standing  visceral  prolapse  without 
local  or  general  symptoms  can,  from  causes  making  possible  the  produc- 
tion of  neurasthenia,  develop  the  latter  to  a  more  or  less  clinical  entity 
separate  and  apart  from  splanchnoptosia  as  a  condition  requiring  primary 
attention. 

To  separate  the  more  definite  neurological  symptoms  of  splanch- 
noptosia from  neurasthenia  is  obviously  most  difficult  if  not  impossible, 
but  in  the  study  of  a  large  number  of  distinct  cases  of  each  as  they 


Fig.  106. — Edge  of  the  hand  sunken  into  the  diastasis  of  the  rec 
below  the  umbilicus  in  a  case  of  Landau  splanchnoptos 


clinically  present  themselves  there  is  much  suggesting  that  this  is  pos- 
sible. The  cardinal  difference  between  the  two  is,  that  in  splanch- 
noptosia the  symptoms  in  character  and  largest  numbers  refer  to  the 
abdomen  and  the  general  neurological  symptoms  are  chiefly  referred 
from  this  region,  the  more  general  ones  that  cannot  be  associated  with  . 
the  prolapse  being  grouped  as  of  lesser  clinical  character.  In  distinct 
neurasthenia  (without  splanchnoptosia)  the  head  and  special  symptoms 
are  mainly  of  a  primary  feature,  among  which  may  be  mentioned 
inabiUly  to  perform  ordinary  mental  work,  conditions  of  mental  depres- 
sion, apprehension  and  irritability,  sense  of  fullness  and  throbbing  in 
the  head,  headache  usually  suboccipital,  weariness  on  exertion,  pain  in 
jjick  and  tender  spots  along  the  spine,  pain  over  the  cervical  vertebra 
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and  sacrum,  sexual  symptoms,  the  vasomotor  symptoms  of  hot  ud  ccJ 
flashes,  localized  sweatings,  transient  blueness,  tachycardia,  painful  feel 
ings  in  the  heart,  etc.  In  splanchnoptosia,  even  when  a  mild  d^ree  c 
secondary  neurasthenia  had  developed,  the  subjective  symptoms  rcftmn 
to  the  abdomen  and  radiating  from  it  are :  pain  or  distress  in  the  epip; 
trium  radiating  to  the  sternum  and  dorsal  region  and  shoulders,  dr^gm 
or  burning  pains   in   the   umbilicus,   side,  or   spinal    r^on  below  th 


Fig.  109. — Clinical  case  of  Landau  splanchnoptosia.  Mrs.  A.  M..  2^ 
years  old.  Family  history  negative.  Personal  history  good,  in  so  far  a 
digestive  organs  are  concerned.  Bowels  had  always  moved  daily  before 
labor.  Priraipara,  delivered  by  tnidwife  December  12,  1906.  Labor  normal. 
Child  weighed  8  pounds.  Bandaged  indifferently  for  one  week,  not  afttr- 
ward.  At  her  domestic  dudes  on  the  tenth  day.  Symptoms  of  illness  canM 
on  two  months  after  delivery.  Photograph  shows  the  concavity  of  the 
abdomen  above  the  umbilicus  and  the  bulging  of  the  lower  zones.  There 
was  but  little  contractile  and  sustaining  power  in  the  walls  above  tbe 
navel.  Below  the  navel  the  contraction  was  more  pronounced.  She  iud 
very  poor  control  over  the  musculature  of  the  abdomen.  When  examined 
three  months  after  delivery  she  had  marked  gastric  stagnation  with  accom- 
panying symptoms.  Bowels  constipated.  Had  constant  pain  in  the  bad: 
and  right  iliac  region  :  was  unable  to  work,  and  had  to  rest  on  her  hack 
most  of  the  time  to  get  relief.     She  was  practically  an  invalid. 


waist  line,  those  of  gastric  disturbance  manifested  after  meals,  wt 
slipation,  feeling  of  lack  of  abdominal  support,  nausea  and  occasioiii 
vomiting,  rumbling,  gurgling  and  flatulency,  abdominal  symptto 
developed   or   intensified    when   the    individual   has    been    in  the  tttc 
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position  foi*  some  hours  or  by  walking  and  their  being  relieved  when 
the  patient  has  been  prcme  for  a  time,  and  frequent  micturition  from 
pressure  upon  the  bladder.  To  these,  of  course,  are  added,  to  a  degree 
depending  upon  the  extent  of  general  secondary  neurasthenia,  those 
enumerated  in  the  first  instance. 

Objective  Symptoms. — ^The  objective  symptoms  of  splanchnop- 
tosia  are  usually  those  of  a  thin,  pale,  young  man  or  woman,  slight 
in  build,  of  the  long  thorax  and  abdomen  type,  with  a  thin,  soft 
and  atonic  atxlominal  wall,  and  possibly  a  floating  tenth  rib.     The 


Fig.  110.— Same  case  as  Fig.  109,  showing  the  degree  of  descent  of  the 
stomach,   colon,   liver,  and   right   kidney. 

Landau  type  is  usually  better  nourished  than  the  nulliparous  women, 
the  first  being  plump  in  build  and  may  even  be  quite  stout.  The  one 
distinctive  objective  feature  of  these  cases,  however,  is  the  shape,  and 
then  the  change  of  shape  of  the  abdomen  in  the  erect  and  horizontal 
positions. 

Viewing  the  lower  part  of  the  trnnk  in  profile  in  the  latter-mentioned 
cases  it  will  be  observed  that  the  outline  is  that  of  a  pendulous  abdomen, 
ascribing  a  straight  or  a  concave  outline  from  the  ensiform  to  about 
a  transverse  level  running  from  the  lowest  ribs.  From  there  down-  . 
ward  begins  a  sharp  convexity  forward,  rounding  out  a  very  low  and 
bulky  abdomen  that  overhangs  the  mons  veneris  and  groins.     With  this 
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there  is  often  a  lateral  bulging,  which,  from  the  depression  of  the  midline 
sulcus,  gives  to  the  abdominal  prominences  an  inverted  insect-winged 
shape  when  viewed  from  the  front.  A  relaxed  roll  of  abdominal  tissue 
also  runs  from  a  little  in  front  of  the  anterior  superior  spines  of  the 
ilia,  backward  level  with  the  crests,  to  be  lost  about  two-thirds  of  the 
way  back  from  the  front  and  back  outlines.  In  the  prone  position  the 
order  is  inverted,  that  is,  the  anterior  abdominal  line  becomes  flat,  the 
umbilicus  has  raised  to  a  relatively  higher  position,  the  anterior  edge 
of  the  ilia  at  and  below  the  anterior  superior  iliac  spines  becomes 
prominent,  and  the  greatest  degree  of  bulging  is  at  the  sides  and  flanks, 
caused  by  the  replaced  viscera  being  in  higher  planes  within  the 
cavity. 

On  examination  of  these  abdomens  it  will  be  noted  that  the  gen- 
eral tone  of  the  structures  is  impaired,  the  abdomen  being  flaccid  and 
capable  of  being  readily  pushed  about.  A  more  or  less  degree  of 
separation  of  the  recti  (noted  best  below  the  umbilicus)  will  be 
observed  in  the  pendulant  abdomen  cases,  and  on  the  contraction  of  the 
abdominal  muscles  by  the  patient  (straining-  as-  if  at  stool)  it  will  be 
noted  that  the  wall  has  lost  its  firm  and  board-like  contracting  power,  seen 
so  generally  in  the  normal.  The  objective  points  in  the  examination  of 
the  special  organs  will  be  taken  up  separately.  It  must  be  remembered 
that  in  women  who  have  not  been  pregnant  and  in  men  the  abdomen  may 
be  normal  in  shape,  both  when  standing  and  lying. 

Gastroptosia. — As  was  stated  before,  the  sypecial  objective  signs 
that  constitute  a  prolapsed  stomach  are  to  some  extent  still  a  matter 
of  personal  equation  with  each  observer.  In  arguing  this  it  must  be 
remembered  that  the  position  of  the  stomach  in  the  erect  posture  is 
always  lower  than  that  in  the  prone,  and  thus  it  is  that  percussion  of 
the  organ  in  the  prone  position  may  show  a  normal  shape  and  size  of 
stomach  when  a  gastroptosia  actually  exists.  Percussion  in  the  standing 
position  is  most  unreliable,  for  the  reason  that  whatever  fluids  the 
stomach  contains  sink  to  the  lowest  regions  (and  thus  obscures  the 
note),  and  the  gases  rise  to  the  inaccessible  fundus  and  lesser  curva- 
ture regions.  It  may,  however,  be  said  that  an  inflated,  foodless  stomach 
which  on  percussion  corresponds  to  prolapse  of  the  organ  in  the  prone 
position  is  really  proptosed,  and  that  when  the  area  that  the  stomach 
cavity  occupies  does  not  respond  in  mobility  in  the  changes  from  the 
erect,  horizontal,  and  then  with  the  head  low  and  feet  high,  or  on 
respiration,  it  is  most  probably  held  in  a  fixed  position  by  perigastric 
adhesions. 

The  normal  stomach  at  its  upper  two-thirds  is  almost  vertical,  and 
the  lower  one-third  is  nearly  horizontal,  the  lowest  point  of  the  greater 
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curvature  being  about  2.5  centimeters  (1  inch)  above  the  umbilicus  in 
the  male,  and  near  to  or  at  the  umbilicus  in  the  female.     When  in  the 
prone  position  the  greater  curvature  is  below  these  points  the  organ  is 
either  prolapsed,  dilated,  or  both,  although  if  the  examination  is  made 
in  the  erect  position  a  slightly  lower  standard  of  departure  from  the 
normal  must  be  taken.     Percussion  of  the  stomach  is  a  simple  and 
accurate  method  of  diagnosis,  and  in  my  opinion  nowhere  near  so 
misleading  a  method  as  is  /)ften  supposed,  although  far  short  of  the 
X-ray  method.     After  inflation  of  the  empty  stomach  the  limits  of  the 
organ  can  accurately  be  made  out  by  percussion  throughout  all  excepting 
the  very  end  of  the  pyloric  region,  and  under  the  conditions  of  artificial 
distention  the  colonic  resonance  (the  transverse  colon  overlaps  the  lowest 
extremity  of  the  stomach)  can  easily  be  eliminated  by  the  acoustic  differ- 
ence between  the  two.     However,  it  is  always  best  when  in  doubt,  and 
when  depending  upon  all  methods  of  examination  other  than  the  X-rays, 
to  examine  the  stomach  after  a  purge  or  enema  to  unload  the  colon. 
When  confused,  one  can  get  a  fair  idea  of  the  degree  of  gaseous  disten- 
tion of  the  colon  by  percussion  over  the  ascending  or  descending  portions, 
noting  the  character  of  the  percussion  note,  and  after  this  locating  the 
lower  border  of  the  stomach.    In  so  far  as  percussion  is  concerned,  the 
point  of  difference  between  gastroptosia  and  dilatation  which  Kemp^  has 
drawn  attention  to  is  most  important,  namely,  that  in  dilatation  the 
lesser  curvature  retains  its  relation  to  the  diaphragm  and  the  distance 
between  the  lesser  and  greater  curvature  is  increased,  whereas  in  gas- 
troptosia, the  entire  organ  descends,  drawing  away  from  the  diaphragm, 
the  vertical  dimensions  of  the  organ  being  retained;  this  rule  holds 
good  when  only  one  of  the  two  mentioned  conditions  exists.     Care 
in  examination  must  be  taken  so  that  one  does  not  confuse  the  dullness 
of  the  overhanging  left  lobe  of  the  liver  for  the  absence  of  tympanitic 
note  of  the  stomach.    This,  as  a  rule,  can  usually  be  obviated  (providing 
the  liver  is  not  also  ptosed)  by  a  rather  deeper  vertical  percussion  stroke 
when  nearing  the  lesser  curvature,  or  by  the  flexed  finger  percussion 
method.    The  methods  of  inflating  the  organ  and  further  points  in  per- 
cussion are  described  in  Chapter  V.    Of  much  value  in  percussion  is,  at 
points  slightly  to  the  left  of  the  midline  of  the  abdomen,  to  note  the  posi- 
tions of  the  lower  and  upper  curvatures  under  the  three  conditions  of  res- 
piration— rest,  deep  inspiration  and  deep  expiration.     In  marked  states 
of  gastroptosia  a  mobility  of  the  pyloric  region  of  15  centimeters  may 
be  noted  under  the  two  extremes  of  respiration,  the  greater  curvature 
descending  well  below  the  umbilicus. 

Another  of  the  objective  signs  is  a  loud  splashing  in  the  umbilical 
region  noted  on  a  series  of  downward  strokes  delivered  with  the  tips 
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of  the  fingers,  or  preferably  with  the  ulnar  surface  of  the  little  finger 
with  all  fingers  extended  and  in  apposition.  This  sign,  which  in  value 
is  still  in  debatable  grounds,  is -so  commonly  present  in  these  stomachs 
that  it  is  a  valuable  diagnostic  measure.  It  is  due  to  agitation  of  the 
fluid  stomach  contents  in  the  presence  of  gas,  and  when  found  one 
or  two  hours  after  ingestion  of  fluids  a  prolapsed  stomach  with  atonic 
dilatation  is  generally  present,  although  only  the  latter  may  exist. 
While  I  am  willing  to  admit  that  this  synjptom  may  be  noted  in  thin 
and  apparently  healthy  persons,  still,  when  marked,  it  always  rep- 
resents myasthenia  or  atony,  or  prolapse,  or  both,  or  else  stagnation  from 
some  cause.  A  healthy  stomach  is  usually  capable  of  contracting  strongly 
enough  upon  its  contents  so  as  not  to  permit  of  such  splashing.  Care 
must  be  taken  that  the  splash  produced  is  not  in  the  colon,  but  in  these 
instances  a  diarrhea  usually  exists,  and  by  placing  the  ear  over  the  upper 
regions  of  the  stomach  and  shaking  the  patient  the  succussion  sounds 
produced  in  the  stomach  are  usually  confirmed,  because,  as  described  in 
Chapter  V,  the  best  plan  in  flicking  is  to  approach  the  stomach  from 
below  the  organ  and  continue  beyond  it. 

Another  valuable  suggestion  in  the  diagnosis  is  epigastric  pulsa- 
tion from  the  abdominal  aorta,  •  which  was  emphasized  by  Glenard. 
The  noting  of  this  usually  means  that  the  stomach  has  descended  and 
there  is  none  of  the  organ  between  the  hand  and  the  vessel.  This 
sign  is  of  the  most  importance  when  noted  at  the  time  that  the  stomach 
contains  food,  for  the  simple  reason  that  the  pulsation  of  the  vessel 
may  sometimes  be  felt  or  seen  through  the  walls  of  a  collapsed 
stomach.    This  is  best  observed  in  the  prone  position. 

The  gastrodiaphane  may  also  be  used  to  note  the  location  of  the 
lower  curvature,  but  is  not  of  much  value  to  map  out  the  other  areas. 
Its  use  is  unpleasant,  requires  the  drinking  of  large  amounts  of  water 
for  the  examination  (which  is  harmful),  and  also  a  special  apparatus, 
a  battery,  and  much  time  in  the  examination.  The  string  test  may  be 
employed,  but  it  is  not  .to  be  depended  upon.  In  marked  gastroptosia  tHe 
stomach  is  lengthened  so  that  the  distance  from  the  cardia  to  the  duo- 
denum, which  normally  along  the  lesser  curvature  is  rarely  beyond  20 
cm.  (8  inches),  may  reach  to  24  cm.  (9;4  inches)  or  more.  Thus  it  is 
that  the  area  of  bile  stain  at  the  end  of  the  string  will  be  distinctly 
shortened.  The  reason  that  this  is  not  a  safe  means  of  diagnosis  is 
because  more  or  less  atony  of  the  pyloric  region  and  relaxation  of  the 
pylorus  may  exist,  allowing  of  regurgitation  from  the  duodenum  into 
the  stomach,  and  a  staining  of  the  string  down  to  the  limbus  of  the 
pyloric  region. 

But  of  all  signs  and  methods,  the  surest  and  most  definite   is 
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observation  by  the  X-ray-bisrauth  method  of  examination.  By  the 
employment  of  this  means  the  location,  size  and  shape  of  the  entire 
organ  from  the  fundus  to  the  pylorus  is  accurately  noted,  and,  best  of 
all,  the  examination  can  be  made  in  the  erect  position,  in  which  position, 
of  course,  the  patient  spends  two-thirds  of  each  day,  and  in  which  the 
stomach  bears  the  normal  relation  both  as  to  position  and  function  during 
digestion.  By  another  observation  in  the  prone  position,  the  mobility 
of  the  organ  can  easily  be  noted,  which  is  not  only  an  important  practical 
feature  in  the  diagnosis  of  prolapse  (as  well  as  many  other  gastric 
affections),  but  also  in  the  therapy  for  that  condition.  (For  which  see 
Chapter  V.) 

It  is  a  most  common  clinical  finding  that  when  a  kidney  is 
ielt  (nephroptosia)  gastroptosia  is  also  present.  The  noting  of  the 
gastric  secretion  is  not  of  much  value  in  diagnosis.  Some  authors  (Steele, 
Francine,  Brown)  claim  that  subacidity  is  the  rule.  In  my  own  practice 
I  have  not  found  this  to  be  true,  the  cases  being  about  evenly  divided 
into  the  three  conditions  (in  172  cases  of  distinct  gastroptosia  I  found 
normal  secretion  in  51,  hyperchlorhydria  in  47,  subacidity  in  68,  and 
anachlorhydria  in  6).  An  averaging  of  the  gastric  acidities  found  in 
those  cases  advanced  to  the  extent  of  displacement  of  the  pylorus  5  cm. 
and  more,  a  marked  sagging  of  the  stomach  giving  it  a  U  shape,  and  those 
in  which  from  the  fundus  to  the  upturn  of  the  pyloric  region  the  stomach 
incUnes  to  the  left  confines  of  the  abdomen  instead  of  directly  downward 
(which  is  moderately  ptosed)  or  to  the  right  (which  is  normal)  shows 
that  there  is  a  distinct  tendency  toward  a  diminution  of  the  free  acid, 
and  that  achlorhydria  is  frequently  met  with.  I  can  hardly  go  so  far  as 
to  state  that  the  diminution  of  the  acid  depends  upon  the  degree  of 
descent,  as  has  been  reported  by  Brown,  but  I  do  believe  that  the  tendency 
is  in  that  direction,  and  as  the  case  with  a  lowered  or  absent  acid  improves, 
after  some  months  of  treatment,  a  return  of  the  free  acid  is  a  concomitant 
occurrence.  More  commonly  present,  however,  is  a  sensory  neurosis  in 
varying  degrees,  in  some  of  the  cases  bordering  upon  a  distinct  gastralgia. 
Unless  dilatation  or  stenosis  is  a  feature,  the  motility  in  these  stomachs 
is  good,  this  being  in  by  far  the  largest  number  normal  or  just  a  trifle 
short  of  it.  A  degree  of  chronic  gastritis  is  not  an  uncommon  accom- 
paniment, having  been  met  with  in  11  per  cent,  of  the  above-mentioned 
cases. 

Nephroptosia. — The  diagnosis  of  movable  kidney  is  quite  easy, 
but  more  difficulty  is  usually  encountered  in  deducting  as  to  whether 
the  symptoms  present  are  due  simply  to  detachment  of  these  organs 
or  to  the  more  complex  make-up  of  splanchnoptosia  that  is  generally 
present.     Quite  naturally,  these  organs,  because  of  their  small  size. 
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deep  situation  even  when  low,  or  mobility  -w^hen  freely  movable 
(floating),  cannot  be  diagnosticated  on  inspection  or  percussion.  The 
same  may  be  said  with  regard  to  the  X-ray  method  of  locating  their 
position  by  the  ordinary  methods  of  radiographic  technique  now  gen- 
eral, although  recent  work  along  these  lines  by  the  emplqyment  of  a 
deeply  depressed  diaphragm  has  made  it  possible  to  obtain  scMiie  excellent 
plates  showing  a  kidney  shadow  away  from  the  fosses. 

The   main   means  of  diagnosis  is  by  palpation   of  the  kidney> 
through  a  relaxed  abdomen  (knees  raised  and  slightly  separated  and 
abdomen  relaxed).     If  the  kidney  is  freely  movable  "we  may  feel  the 
organ  upon  very  superficial  palpation,  noting^  it   as   a  hard  mass, 
slipping  away  from  under  the  fingers  when  sharply  pressed  upon. 
but  capable   of  being  grasped  between  the   fingers   of  both  hand? 
when  the  diaphragm  is  quiet.    A  body  like  this  that  can  be  pressed 
beyond  feeling  under  the  liver  on  the  right  side,  or  under  the  stomach 
and  costal  margin  on  the  left,  or  can  be  pushed  from  one  side  of  the 
abdomen  to  the  other  is  usually  a  kidney  having  a  long  pedicle,  althou^ 
in  rare  instances  a  floating  spleen  may  be  met  with.      If  the  kidney  i? 
not  as  movable,  it  would  be  felt  at  the  side  of  the  vertebral  column  dee:- 
in  the  posterior  abdomen.     On  these  occasions,  particularly  when  the 
subject  is  rather  stout,  bimanual  examination  becomes  very  desirable. 
and  it  may  further  be  quite  necessary  to  examine  the  patient  after  a  pro- 
longed hot  bath  or  after  the  application  of  a  moist,  hot  poultice  about  the 
abdomen. 

In  my  experience,  bimanual  palpation  is  best  performed  in  the 
two-posture  method,  that  is,  erect  position  of  the  trunk  so  that  the 
organs  are  at  the  lowest  level,  and  then  the  horizontal  to  encourage 
their  sHpping  to  a  higher  plane.     This  is  performed   as    follows:     I" 
examination  of  the  right  kidney  the  physician  stands  at  the  right  of  the 
patient  (sitting)  and  with  the  left  hand  grasps  the  lumbar  region.    The 
anterior  thumb  must  be  directly  under  the  lowest  ribs  while  the  other 
four  fingers  lie  flat  and  well  over  the  back,  the  arch  made  by  the  thumb 
and  index  finger  being  sunk  as  deeply  as  possible  into  the  side.    The 
patient  is  now  requested  to  breathe  deeply  and  sloivly,  and  at  a  favor- 
able moment  at  the  end  of  deep  inspiration  a  firm  grip  is  obtained. 
after  which  the  patient,  while  holding  the  deep  breath,  is  made  to  lie 
down.     The  right  hand  is  now  employed  to  make  pressure  upon  the 
abdominal  viscera  below,  in  first  a  downward  and  then  a  horizontal 
direction  under  the  upper  thumb.     The  noting  of  a  loose  kidney  slip- 
ping upward  under  the  left  tluinib  is  very  distinctive  and  characteristi:. 
and  often  somewhat  distressing  to  the  patient.     In  examining  the  left 
kidney  the  physician  stands  at  the  opposite  side  of  the  patient,  and  the 
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Fig.  1. — Patient  sitting.  The  thumli  anil  inilcx  firiu''r  anil  of  i 
into  tht  side  dose  to  the  small  ribs,  the  thiiml)  malciiiK  'l>''*|>  ]ir>'»ii 
inspiration,  the  other  fingers  on  the  bark. 

Fig.  2. — Patient  lying.  The  other  hanil  makrn|{  'lrr[i  itriil  ii(ii* 
the  under  viscera,  delivering  theie  under  the  ut'[>rr  thiittili 
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abdominal  wall,  providing  it  be  taken  with  the  patient  lying  with  th-i 
abdomen  upon  the  plate.    The  following  one  shows  this  plainly:— 

Hepatoptosia. — The  symptoms  of  wandering  liver  are  mamfest 
for  the  organ  is  so  large  that  when  displaced  this  is  readily  recognized 
on  palpation  and  percussion.  It  is  a  good  practical  rule  to  follow  that 
a  liver  which  is  palpable  below  the  costal  arch  in  the  mammillary  line 
is  either  enlarged  or  prolapsed,  and  the  plainer  the  edge  is  felt  the  surer 
it  is  that  it  is  enlarged  from  inherent  disease.  Noting  the  lower  edge 
or  obtaining  the  characteristic  dullness  on  percussion  in  the  abdomen 
it  is  then  essential  to  observe  the  vertical  dimensions  of  the  liver  br 
percussion.  At  respiratory  rest,  the  upper  limit  of  the  right  lobe  vm 
about  on  a  horizontal  line  from  the  junction  of  the  fifth  right  costal 
cartilage  with  the  sternum  horizontally  outward  to  a  little  below  the 
nipple,  and  then  it  is  inclined  downward  to  reach  the  seventh  rib  at  the 
side  of  the  chest.  The  upper  limit  of  .the  left  lobe  (which  on  account 
of  its  relative  thinness  to  the^irl)riit<ibbe/and  the  overlying  sternum  and 
costal  cartilages)  is  not  so  M^i^ely  percusdble  but  runs  on  a  line 
from  the  starting  of  th)fe'kjt>djjlrt(>:^b(K|it  a  point  on  a  level  with  the 
sixth  left  costal  cartilag^i,  the  extremity  of  tlie  lobe  being  at  about : 
centimeters  (2  inches)  td'^he  Teft  of  the  stemotn.  It  must  be  remem- 
bered that  on  deep  inspiration  the  upper  limit  of  the  organ  is  lower 
than  the  above,  and  oh  complete  expiration  it  is  higher.  There  arc  no 
symptoms  in  partiqiirar  referable  to  this  organ  in  conditions  of  pro- 
lapse, and  those  present  in  a  case  are  those  of  splanchnoptosia  in 
general.  In  my  experience,  these  cases  of  prolapse  are  always  severe 
in  their  clinical  make-up,  and  are  difficult  to  obtain  results  on. 

Splenoptosia. — Displacements  of  the  spleen  are  ver^-  rare.  Such 
instances  may  be  observed  in  accumulations  in  the  left  chest,  whereas 
a  palpable  organ  due  to  valvular  lesions,  hepatic  cirrhosis,  typhoid, 
malaria,  leukemia,  etc.  usually  means  its  enlargement  and  not  prolapse. 
Even  more  markedly  so  than  with  the  liver,  a  palpable  spleen  is  always 
enlarged  or  prolapsed.  These  are  best  noted  by  examining  the  patient 
in  the  prone  position,  the  organ  appearing  from  under  the  depth  of  the 
costal  arch,  the  hard,  round,  sharp-edged  mass  being  projected  on  deep 
inspiration.  When  feeling  such  a  mass  some  confusion  may  arise  as 
to  whether  it  is  the  spleen  or  the  left  kidney  that  is  felt.  In  differen- 
tiating these  it  is  important  to  remember  that  the  spleen  is  much  les5 
frequently  prolapsed  than  the  left  kidney,  that  the  spleen  usually  pro- 
jects from  the  depth  of  the  costal  arch  and  in  an  oblique  line  forward 
toward  the  umbilicus,  and  that  the  kidney  is  always  more  deeph" 
situated  and  projects  along  the  vertical  line  of  the  vertebral  column. 
The  absence  of  the  splenic  dullness  from  its  normal  area,  and  the 
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noting  of  one  or  more  incisures  along  the  anterior  border  of  the  mass 
are  also  helpful  in  diagnosing  prolapse  of  the  spleen. 

Coloptosia  and  Enteroptosia. — These  are  most  commonly  met  with 
in  Landau  splanchnoptosia,  for  in  men  and  nulliparous  women  marked 
states  of  prolapse  of  the  intestine  are  only  found  about  third  in  fre- 
quency to  those  of  the  stomach  and  right  kidney.  The  condition  can  be 
assumed  when  the  abdominal  wall  is  lax  and  pendulous.  Among  the 
more  definite  subjective  symptoms  are :  constipation  possibly  alternat- 
ing with  a  diarrhea,  fermentations  and  borborygmus,  dragging  sensa- 
tions in  the  back,  and,  from  the  colonic  catarrh,  the  passage  of  mucus 
(both  fluid  and  in  shreds)  with  or  without  stool. 

In  so  far  as  the  objective  symptoms  are  concerned,  the  only 
method  of  examination  that  has  served  to  definite  purpose  in  my  hands 
is  the  use  of  the  X-rays.  To  these  ends  the  bismuth  mixture  is  taken 
by  mouth  and  the  exposure  made  twenty-four  or  thirty-six  hours  after- 
ward, when  the  bismuth  would  be  continued  in  the  colon,  or  better  than 
this  is  to  inject  about  100  c.c.  each  of  water  and  syrup  of  acacia  in 
which  about  50  grains  of  bismuth  subcarbonate  have  been  suspended. 
The  injection  is  given  after  the  bowels  have  moved  well,  the  patient 
lying  on  the  left  side  or  at  first  in  the  knee-chest  position,  and  the  exposure 
made  one  hour  afterward  when  the  bismuth  had  been  carried  by  the 
antiperistalsis  into  the  ascending  colon.  A  routine  that  serves  to  the 
best  clinical  purpose  in  cases  of  splanchnoptosia  is  to  give  the  bismuth- 
food  mixture  and  make  a  fluoroscopic  observation  or  plate  of  the  stomach, 
after  which  the  patient  returns  on  the  next  day  and  an  X-ray  picture  is 
taken  of  the  colon.  Observation  in  the  interval  between  these  times  for 
the  purpose  of  noting  the  small  intestine  are  usually  valueless  for  the 
reason  that  the  bismuth  distributes  itself  throughout  the  coils  of  the 
small  intestine  and  only  a  large  black  shadow  area  with  no  detail  is 
produced.  For  the  colonic  observations  by  X-ray,  the  fluoroscopic  screen 
does  not  equal  in  value  the  making  of  plates.  Another  method  is  to 
employ  air  for  the  purpose  of  demarcation,  using  a  tube  and  a  hand 
bulb  to  distend  the  colon  (which  gives  dark  areas  on  the  negative  instead 
of  the  light  ones  of  bismuth  "I .  For  detail  of  the  technique  see  Chapter  V. 
In  the  absence  of  an  X-ray  examination,  the  location  of  the  colon 
may  be  fairly  well  made  out  by  distention  with  air  per  rectum  and 
physical  examination.  The  hand  bulb  attachment  for  distending  the 
stomach  (page  118),  excepting  with  a  rectal  tube  or  simple  nozzle  at- 
tached, may  be  employed  for  the  purpose.  Preparatory  to  the  observation 
it  is  essential  to  clean  out  the  colonic  contents  l)y  a  purge  given  the  night 
before  (castor-oil  best),  or  an  enema  just  before  the  examination  is 
made.     The  tympany  of  the  stomach  (which  is  confusing  in  mapping 
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out  the  colon  after  distention)  is  best  obviated  by  the  examination 
being  performed  shortly  after  the  taking  of  a  meal.  The  tube  is  intro- 
duced as  high  as  possible,  and  when  in  situ  the  patient  lies  on  the 
back.  Air  is  then  pumped  into  the  gut  in  amounts  necessary  to  obtain 
a  well-defined  tympanitic  note  on  percussion  over  the  descending 
colon.  As  one  rarely  can  achieve  more  distribution  of  the  air  than  in 
the  descending  and  transverse  colon,  we  must  be  satisfied  with  this. 
I  have  observed  on  a  number  of  occasions  that,  if  some  time  is  allowed 
between  the  introduction  of  the  air  and  the  examination  (ten  or  fifteen 
minutes),  better  results  in  the  way  of  mapping  out  the  transverse 
colon  are  obtained. 

A  toxemia  from  the  intestine,  of  the  mixed  or  indolic  form,  is 
commonly  present  in  these  cases.  In  such  a  colon  extensive  areas  of 
destruction  of  the  mucosa,  sacculations  of  foul  masses  of  feces,  numerous 
ulcerations,  and  dilatations  are  met  with.  When  this  chronic  toxemia 
of  the  aromatic  sulphates,  ammonia,  sulphureted  hydrogen,  butyric  acid, 
etc.,  has  existed  for  a  great  length  of  time,  the  general  condition  of  the 
body  may  display  such  states  as  gastric  hyperacidity,  serious  forms  of 
headaches,  certain  forms  of  iritis  and  other  ocular  disorders,  extensive 
mucous  inflammations,  manifold  evidences  of  neurasthenias,  mental  and 
nervous  phenomena,  serious  joint  complications,  and  not  improbably 
disorders  of  the  ductless  glands.  A  resulting  chronic  colitis,  due  to  the 
irritation  of  the  perverted  contents  in  the  colon,  is  a  common  finding, 
this  condition  being  of  the  catarrhal  form,  and  perhaps  also  affecting  the 
small  intestine  almost  to  the  duodenum. 

Cardioptosia. — The  possibility  of  this  condition  is  suggested  after 
the  diagnosis  of  splanchnoptosia  had  been  made.  In  a  normal  individ- 
ual in  the  left  lateral  position  the  displacement  of  the  heart  is  on  an 
average  2  to  3  centimeters  to  the  left,  and  in  the  right  lateral  position 
about  1  centimeter  to  the  right.  As  is  well  known,  the  normal  site 
of  the  apex  beat  is  in  the  fifth  intercostal  space  about  one-third  of  the 
way  from  the  mammillary  to  the  midsternal  line.  In  the  absence  of 
organic  disease  of  the  heart  or  the  lungs,  a  displacement  of  the  heart 
is  easily  noted  by  palpation  and  percussion.  A  downward  displacement 
of  the  base  of  the  heart  in  the  midline  to  the  level  or  below  the  fifth 
interspace  is  suggestive  of  cardioptosia.  This  observation  had  best  be 
made  by  X-ray. 

PROGNOSIS  OF  SPLANCHNOPTOSIA. 

Many  more  cases  of  splanchnoptosia  exist  without  symptoms  than 
with  them,  therefore,  in  the  first  no  treatment  is  necessary  s^nd  it  is 
best  not  to  strongly  emphasize  to  the  individual  the  existence  of  the 
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condition.  It  is  always  well,  however,  to  give  such  persons  advice  in 
a  general  way  so  as  to  guard  against  the  development  of  symptoms  at 
a  subsequent  time.  Among  such  may  be  mentioned  the  use  of  tonics, 
hygienic  measures,  corsets  and  belts,  special  attention  after  parturition, 
etc.  With  such  individuals  as  can  add  to  their  comfort  matters  of 
a  prophylactic  nature,  the  chances  of  the  development  of  symptoms 
are  small.  For  these  reasons  it  is  well  to  observe  the  child  and 
advise  mothers  on  these  points  in  susceptible  children.  Unfor- 
tunately, the  first  time  that  practically  all  of  the  cases  are  seen  is  in 
those  of  adult  years  and  in  whom  the  symptom-complex  is  well  estab- 
lished. In  these,  as  a  result  of  careful  and  persistent  treatment,  a 
success  is  met  with  in  the  way  of  relieving  the  symptoms  in  the  great 
majority  of  instances.  In  the  very  rare  cases  of  only  one  organ 
affected,  or  a  single  organ  being  sole  producer  of  the  symptoms 
(kidney),  surgery  has  afforded  some  signal  results  in  the  way  of  relief 
and  even  cure.  It  must  be  obvious  that,  when  a  complicity  of  organs 
has  been  ptosed  for  years,  complete  cure  cannot  be  expected  to  be 
brought  about  by  medical  or  even  surgical  means.  To  substantially 
relieve  the  patient  of  the  symptoms  produced  by  the  loss  of  compensa- 
tion, the  interference  with  functionation,  the  general  neurological  symp- 
tc«Tis,  etc.,  is  the  limit  of  hope  we  have  any  right  to  entertain.  But  in 
these  there  is  a  small  proportion  of  cases  in  which,  even  with  most 
persistent  medical  and  in  the  face  of  the  most  serious  surgical  treatments, 
the  results  always  remain  discouraging.  These  unfortunate  individuals 
are  to  be  viewed  truly  as  subjects  of  a  chronic  illness,  as  are  most  of 
the  cases  of  organic  affections.  We  can  relieve  them  from  time  to  time, 
and  with  great  care  they  live  out  their  allotted  years  of  life.  Splanchnop- 
tosia  is  not  a  fatal  condition,  the  severe  and  long  persistent  cases  suc- 
ctunbing  only  to  resulting  or  intercurrent  affections.  In  a  general  way  it 
may  be  stated  that,  with  an  intelligent  and  willing  patient,  relief  of  the 
symptoms  and  a  marked  improvement  in  the  general  health  is  possible. 
It  being  a  congenital  and  constitutional  condition,  this  takes  months  of 
time. 

TREATMENT. 

Prophylactic. — To  prevent  the  development  of  symptoms  in 
splanchnoptosia,  it  is  important  that  the  tendency  to  its  production 
should  be  observed  early  and  the  prophylactic  measures  carried  out. 
Children  (  and  young  adults)  with  the  characteristic  body  form  should 
be  recognized  and  made  to  live  accordingly.  Insistence  should  be 
placed  upon  the  necessity  for  abundance  of  fresh  air  and  outdoor  exer- 
cise.    Their  foods  should  abundantly  comprise  such  articles  of  diet  as 
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with  all  adults  to  develop  the  strength  of  the  diaphragm,  the 
and  the  abdominal  walls  by  deep-breathing  exercises  in  t; 
enlarging  the  lower  thoracic  zone,  as  well  as  other  chosen 
develop  special  groups  of  abdominal  muscles.  When  the  g 
enough  to  wear  corsets  attention  should  be  paid  that  the  waii 
ing  styles  are  not  selected,  and  that  tight  lacing  is  not  permit 
adults  the  ordinary  straight-front  corset  should  be  worn  in  p: 
none  at  all,  and  this  should  be  tightly  laced  below  the  trans 
line  and  kept  as  loose  as  possible  above  it.  In  youths  ai 
wearing  of  a  belt  may  be  permitted,  but  the  rise  of  the  trousei 
short  enough  so  that  the  belt  just  fits  above  the  iliac  crej 
at  the  waist  line  (this  manner  of  wearing  a  belt,  to  my  bel 
to  be  preferred  to  suspenders  in  all  instances). 

Attention  should  be  paid  t6  all  persons,  whether  < 
adults,  after  an  acute  or  chronic  illness  associated  w^i 
weight  and  body  tone  that  they  receive  prolonged  medica 
and  not  get  out  of  bed  or  return  to  work  too  soon.  The  ei 
of  systematic  overfeeding,  tonics,  regular  hygiene,  and 
i  sojourn  in  the  country  should  be  advised.     These  rules  app 

of  measles,  scarlet  fever,  pneumonia,  diphtheria  (particuh 
presence  of  complications)  to  almost  the  same  extent  as  1 
typhoid  fever  and  other  prolonged  fevers.  Care  is  necessar 
reduction  of  weight  in  obesity  cures,  because,  if  the  loss  of 
too  rapid  or  too  pronounced,  a  general  loss  of  tissue  tone  res 
same  holds  true  after  operations  for  the  removal  of  large-siz 
inal  tumors  or  the  removal  of  ascitic  fluid;  because  of  the  re 


I 
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particularly  when  the  woman  is  in  the  prone  position.  It  reaches  superi- 
orly close  to  the  under  surface  of  the  liver,  and  in  breadth  almost  to  the 
limits  of  the  lateral  confines  of  the  abdomen.  In  the  upright  position  the 
intestines  are  posterior  to  the  uterus ;  in  the  dorsal  position  they  lie  chiefly 
to  the  sides,  but  partly,  too,  in  front,  of  the  uterus.  In  the  upright  posi- 
tion the  uterus  in  advanced  pregnancy  rests  upon  the  anterior  abdominal 
walls,  the  component  tissues  of  which  are  immensely  stretched  and  some- 
what thinned.  The  fasciculi  of  the  recti  and  lateral  muscles  increase  in 
length,  slightly  in  thickness^  but  not  in  numbers.  The  joining  borders 
of  the  recti,  especially  below  the  umbilicus,  separate,  causing  a  weak 
space  in  the  forewall  of  the  abdomen,  which  persists  more  or  less  after 
the  delivery. 

"In  even  the  most  favored  cases  a  certain  degree  of  relaxation  of 
the  abdominal  parietes,  with  some  accompanying  degree  of  ptosia,  per- 
sists after  pregnancy.  In  a  strong,  well-nourished  woman  this  remains 
without  the  development  of  any  subjective  symptoms  and  may  be 
considered  physiological.  But  under  less  favorable  conditions  there 
is  always  a  danger  of  the  loss  of  sufficient  sustaining  power  of  the 
ivalls,  persistently  encouraging  still  further  descent  of  the  organs  within. 
The  recti  are  the  main  factors  in  this,  the  lower  segments  of  which 
muscles  are  usually  found  bulged  forward  and  the  upper  segments 
loose  and  flaccid.  Thus,  here  we  often  see  the  mechanical  elements  of 
cause  found  in  these  cases. 

"Another  basic  cause  in  Landau  cases«  as  well  as  in  all  cases  of 
ptosia,  is  subnutrition.  The  pressure  of  the  gravid  uterus  on  the 
digestive  organs  gives  rise  to  many  functional  disturbances.  There 
is  diminished  intestinal  activity  affecting  the  digestion  of  foods,  and 
this  is  more  commonly  the  cause  of  constipation  than  obstructive 
pressure  of  the  uterus.  The  blood  changes  incident  to  pregnancy  may 
also  affect  the  nutrition  unfavorably.  In  the  early  months  there  is  a 
hydremic  condition  of  the  blood,  and  it  is  always  questionable  if  the 
enriching  of  the  blood  in  advanced  pregnancy  in  hemoglobin  and  total 
number  of  red  blood-cells  is  equal  to  the  greater  demands  that  are 
made  upon  it.  There  is  generally  more  or  less  vomiting  and  gas- 
tric disturbance,  due  to  spasmodic  contraction  of  the  stomach  and 
diaphragm.  The  vomiting  may  be  severe  and  persistent  enough  to 
keep  the  woman  undernourished  for  some  time.  The  vital  capacity  of 
the  lungs  is  diminished,  interfering  with  the  proper  oxygenation  of 
the  blood.  The  taste  and  smell  are  often  affected,  so  that  there  may 
be  repugnance  for  food  of  the  best  kind  and  there  is  often  found 
insatiable  demands  for  food  of  a  low  nutritive  value.  To  all  these 
there  may  be  added  a  length  of  intoxication  of  the  body  due  to  the 
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pregnancy  and  more  or  less  impairment  of  the  renal  function.  And, 
last,  to  the  mechanical  and  nutritional  changes  are  added  the  nerv- 
ous ones,  making  complete  the  great  triumvirate  so  often  seen  in  cases 
of  splanchnoptosia.  The  nervous  system  during  pregnancy  becomes 
impressionable,  so  much  so  that  in  some  women  already  so  predis- 
posed it  may  terminate  in  insanity,  and  how  simple  it  is  to  understand 
that  the  great  factor  of  neurosis  in  digestive  disturbances  could  easily 
make  its  beginning  here ! 

"It  is  interesting  to  observe  that  in  the  histories  of  86  consecutive 
clinical  cases  of  women  who  had  been  pregnant  and  came  under  my 
observation  for  treatment  of  some  continued  digestive  disorder,  in  21 
a  state  resulting  from  pregnancy  was  believed  to  be  the  weight  that 
overthrew  their  former  balance  of  health.  Of  these  21  cases,  15  were 
primiparas  and  6  were  multiparas.  Of  the  15  primiparas,  the  average 
age  of  which  at  the  time  of  their  delivery  was  twenty-two  years,  the 
average  length  of  time  for  the  development  of  subjective  symptoms 
was  5y2  months  after  parturition.  Taking  the  single-child  cases,  for 
they  are  the  best  in  point,  they  were  all  cases  of  plainly  evident 
splanchnoptosia  of  one  or  more  of  the  abdominal  organs,  combined 
with  various  disorders  of  motor,  secretory  and  sensory  origin. 

"An  abdominal  cavity  which  has  been  subjected  to  a  rising  inter- 
nal pressure  for  months,  when  suddenly  collapsed,  from  whatever  the 
cause,  suffers  a  shock.  What  other  explanation  can  be  given  to  the 
chill  immediately  following  delivery?  Then  come  the  long  days  of 
slow  return  of  the  walls  and  their  contents  to  the  normal  condition. 
In  this  light,  where  is  contained  the  wisdom  in  the  growing  custom  of 
late  years  of  advising  against  the  use  of  the  old-fashioned  binder  which 
does  so  well  in  equalizing  the  lowered  intra-abdominal  pressure  by  its 
support  to  the  walls?  The  only  reason  I  have  been  able  to  obtain  for 
this  change  in  practice  is  that  a  tight-fitting  bandage  is  liable  to  mal- 
pose  the  uterus  and  thereby  possibly  favor  the  establishment  of  some 
permanent  malposition  of  this  organ,  or  that  the  binder  was  very  liable 
to  be  soiled  and  therefore  uncleanly  and  unsurgical.  The  first  is  about 
as  absurd  as  the  second  is  indicative  of  neglect.  It  is  true  that  at  the 
post-partum  visits  the  binder  is  usually  found  loose  and  above  the  iliac 
crests,  but  is  this  not  due  to  carelessness  on  our  part  in  failing  to 
instruct  the  nurse  how  to  properly  apply  the  bandage?  That  it  is  an 
uncomfortable  appliance  to  the  woman  is  not  borne  out  by  her  state- 
ments, who,  if  anything,  gladly  welcomes  the  support  that  it  gives 
even  to  the  very  end  of  resolution,  which  in  a  normal  case  usually 
takes  about  six  weeks'  time.  And  the  last  prop  is  knocked  from  under 
the  argument  when  it  is  contended  that  it  is  too  warm  and  distressing 
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a  thing  for  a  patient  to  keep  on  in  summer,  when  the  thinnest  skirt  she 
ordinarily  wears  is  not  less  warm. 

''As  soon  after  delivery  as  possible,  in  all  cases,  a  bandage  should 
be  put  on.  It  should  be  wide  enough  to  extend  from  the  middle 
third  of  the  thigh  to  the  ensiform  process.  It  should  be  shaped  to 
the  abdomen  by  being  tucked  at  the  sides  from  above  downward,  and 
be  boned  in  the  back,  at  the  sides,  and  in  front  so  that  it  stays  in 
place.  At  intervals  during  the  puerperium  the  abdominal  wall  should  be 
examined  to  note  its  muscular  power,  its  tone,  and  general  condition. 
This  is  best  done  while  the  patient  makes  effort  at  straining  as  if 
at  stool.  Attention  should  be  paid  that  the  bowels  move  freely  and 
that  gases  are  not  permitted  to  accumulate  in  quantity.  The  bandaging 
should  be  kept  up  for  at  least  two  months  after  delivery,  and  for  four 
or  six  months  in  cases  in  which  the  abdomen  is  inclined  to  remain 
loose  and  pendulous.  Should  the  danger  of  splanchnoptosia  be  great, 
after  she  is  about,  an  elastic  belt  or  a  proper-fitting  corset  should  be 
used  instead  of  the  muslin  bandage,  which  is  not  so  comfortable  for 
locomotion.  One  such  as  I  ordinarily  use  in  Glenard's  disease  is  good. 
This  belt  .possesses  an  advantage  over  others  in  that  in  addition 
to  its  support  it  raises  the  lower  abdomen  upward  as  well  as  back- 
ward by  the  use  of  what  may  be  called  an  artificial  mesentery,  an 
elastic  strap  which  tends  to  approximate  the  lowest  point  of  the 
belt  in  front  to  the  highest  point  of  the  belt  in  the  rear.  This  strap 
is  adjustable  to  different  degrees  of  tension.  The  belt  itself  is 
especially  constructed  to  take  this  low  and  high  position.  There  are 
some  who  contend  that  an  abdomen  so  supported  for  a  length  of  time 
by  the  belt  or  corset  loses  its  tone  and  afterward  the  patient  becomes 
dependent  upon  such  support.  But  as  the  bandage  or  belt  does  not 
interfere  with  the  action  of  the  abdominal  muscles,  and  as  a  support 
from  without  neutralizes  the  further  baneful  vis  a  tergo  of  the  sagging 
viscera  within,  this  contention  is  not  well  taken.  If  any  effect  is  seen 
by  the  use  of  either  of  them  it  is  one  of  added  tone  and  benefit.  I  am 
not  averse  to  a  bandage  or  belt  being  worn  for  six  months  after 
delivery  in  all  women. 

"In  imminent  cases,  at  such  times  as  it  is  deemed  advisable,  efforts 
should  be  made  to  strengthen  the  muscles  by  exercises,  the  most  valu- 
able of  which  are  voluntary  contractions  of  the  abdomen  by  the  patient, 
frequently  during  the  day.  While  difficult  at  first  for  most  women, 
the  art  is  soon  acquired.  The  patient's  attention  should  be  directed  to 
the  lower  abdominal  zone,  and  she  should  try  to  flatten,  by  a  slow,  strong, 
and  deliberate  effort,  all  of  the  abdomen  below  the  navel.  They  all 
soon  get  control  of  the  lower  segments  of  the  recti,  etc.     This  exercise 
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can  easily  be  carried  on  in  bed,  and  should  be  kept  up  for  sei 
at  least.  The  only  other  exercise  possible  while  in  bed  is  the 
the  body  to  a  sitting  position.  To  do  this  properly  the  lower 
should  be  held  down.  When  she  is  about  the  house  this  is  \x 
the  woman  putting  her  feet  under  some  heavy  piece  of  fur 
raising  herself  from  the  floor  with  her  arms  extended  over 
The  third  best  exercise  is  the  raising  of  the  lower  extremities, 
on  the  floor,  by  stout  women  to  the  vertical  position ;  by  slim 
toes  may  be  made  to  touch  the  floor  over  the  shoulders.    The 


Fig.  112. — Case  showing  the  development  of  the  abdominal  i 
by  exercise.  E.  L.,  aged  26  years.  Primipara.  Delivered  Au 
1906.  Normal  labor  of  eleven  hours ;  slight  perineal  laceration 
weighed  7f4  pounds.  Kept  up  her  exercises  for  five  months  after  d 
gained  lO'/i  pounds.    Photograph  taken  714  months  after  confinemi 


fifth  movements  are  carried  on  while  standing  with  heels  togetl 
consist  of  a  rocking  motion  down  from  side  to  side,  and  a  twisti 
of  the  trunk,  first  one  shoulder  forward,  then  the  other.  In  loo 
these  maveniems  slioiild  be  engaged  in  nuirnings  before  the  belt 
and  evenings  after  it  is  taken  off  for  the  night.  In  immit 
they  are  very  valuable  measures  and  should  be  insisted  upon 
Abdominal  massage,  electricity,  and  hydrotherapic  measures 
mention  as  not  deserving  much  attention  in  the  routine  of  thes 
"In  all  cases  of  women  who  have  been  delivered,  and 
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afterward,  the  diet  should  be  of  the  highest  nutritive  valutf  and 
to  the  very  limit  of  digestive  capacity.  The  meals  should  be 
ti  bulk  and  frequent.  Food  every  three  hours  is  not, any  too 
n  an  imminent  case.  When  the  patient  is  about  and  taking 
leals  a  day,  supplemental  meals  of  milk,  eggs,  bread,  butter,  and 
.houkl  be  advised.  When  the  danger  of  ptosia  is  great  the  giv- 
much  Quid  should  be  guarded  against.  The  choice  oE  food 
be  liberal  and  it  is  often  wise  to  disregard  any  mild  dyspeptic 
ance  and  feed  the  woman  generally  as  well  as  generously  or 


Fig.  113.— Case  that  showed  the  highest  gain  in  weight.  A,  W.,  27 
S  old.  Primipara.  Delivered  November  17,  1906.  Child  weighed  10^ 
ids.  In  active  labor  twenty-one  hours.  Troubled  with  "nervous  indi- 
ion"  before  her  pregnancy,  not  since.  Weighed  March  2.  1906,  129 
ids ;  three  months  after  delivery  weighed  160  pounds.  Perfect  result 
sed  her  child  and  claims  she  never  before  felt  so  well. 


IS  the  danger  of  being  underfed.  It  is  best  to  lay  out  a  plan  of 
,th  the  quantities,  and  insist  upon  her  meeting  it.  The  main 
e  of  the  diet  is  to  add  rapidly  to  her  weight.  The  carbohydrates 
ing  factors  in  this.  This  forced  feeding  is  also  of  value  to  nurs- 
nen  and  the  anemic  and  poorly  developed, 
is  often  beneficial  to  make  the  seeming  mistake  of  keeping  the 
in  bed  too  long.  She  should  be  encouraged  to  rest  after  her 
neals  for  some  time,  and  warned  against  any  fatiguing  or  violent 
for  two  months.     In   cases   in  which   the   abdomen  remains 
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pendulous  and  the  walls  weak,  it  is  wise  to  advise  a  morning  am 
noon  rest  of  two  hours  with  the  buttocks  raised  so  as  to  ha 
viscera  gain  a  higher  level  in  the  abdomen.  Another  good  pU 
have  her  sleep  for  some  weeks  tn  a  bed  raised  at  the  foot  end. 

"  'At  the  time  of  making  these  observations  and  througfi  tbc 
ness  of  several  friends,  I  interested  myself  in  thirteen  first-bab)' 
attended  by  four  different  practitioners  of  medicine  of  this  chj.  1 
the  number  was  too  small  to  gain  more  than  a  general  Ida  o 
benefits  possible  to  accrue  from  attention  and  treatment  akuig 


.        ,         ,  .     Delivered  January  3.   1907.     _ 

weighed  7}i  pounds.  In  labor  ihree  hours.  Photograph  taken  three  ir 
after  delivery,  showing  the  long,  narrow  abdomen  with  Still  good  conf 
tion.    Woman  perfectly  well.    Discarded  the  banilage,  but  still  exen 


lines  of  preventing  splanchnoptosia,  still  there  were  some  verj- 
results  from  the  exercises,  high  feeding,  careful  bandaging, 
every  case  fifteen  months  after  delivery  none  of  the  women 
significant  digestive  disturbance,  and  in  all  the  abdominal  wa 
in  good  condition.  Their  gain  in  weight  ranged  from  7  to  31 
over  their  weight  before  the  lieginning  of  pregnancy,  and  none 
show  a  gain  between  tliese  figures. 

"  'Of  the  seven  who  may  l)o  classed  as  neurotic  women,  it 
nervous  condition  had  been  much  benefited.  Three  of  thci 
reason  to  believe  were  tubercular  subjects,  and  in  one  there  wa; 


SPLANCHNOPTOSIA.  725 

tion  of  syphilis,  although  the  infant  showed  no  lesions  up  to  the 
sixteenth  month.  Even  these  four  were  in  better  health  than  they  had 
been  before.  Seven  of  the  women  were  slim,  and  four  of  these  were 
distinctly  of  the  long,  narrow  thorax  and  abdomen  type  in  which  con- 
ditions of  prolapse  are  so  common ;  still,  none  of  them  developed  any 
digestive  troubles  whatsoever.  All  but  one  nursed  her  infant,  and  the 
average  shape  of  the  abdomen  as  well  as  the  condition  of  the  wall 
compared  most  favorably  with  the  single-baby  cases  followed  by 
splanchnoptosia  that  I  saw  at  the  clinic.  I  do  not  doubt  that  with  sue* 
cessive  pregnancies  their  abdomens,  even  with  the  same  degree  of  care 
that  was  given  them  during  the  first  parturition,  may  not  be  so  good. 
Nevertheless,  I  feel  that  the  efforts  of  these  women  were  not  in  vain 
and  the  treatment  was  not  trying  or  irksome,  and  also  that  more  gen- 
eral use  of  post-partum  treatment  like  those  carried  out  would  give 
material  and  lasting  benefit  to  those  mothers  in  whom  sacrifice  of  health 
is  the  price  they  pay  for  giving  birth  to  children.'  " 

General  Treatment.— These  comprise  those  measures  which  will 
build  up  nutrition  and  vitality.  The  diet  for  splanchnoptosia  should 
be  abundant  in  foods  having  the  highest  nutritive  value  for  the  bulk, 
and  a  special  dietary,  also  outlining  the  plan  of  meals,  should  be 
given  to  each  case.  One  should  be  careful  not  to  permit  these  patients 
to  partake  of  too  large  meals  or  much  fluids  of  any  kind.  Moderate- 
sized  meals,  each  being  about  the  same  in  quantity  and  character,  are 
better  than  a  small  breakfast  and  luncheon  followed  by  a  large  dinner 
taken  at  the  time  of  the  day  when  the  physical  and  nervpus  energy  is  at 
the  lowest  ebb. 

In  the  effort  to  add  sufficient  nutrition  and  also  to  restrict  the  bulk, 
the  proteid  foods  answer  to  best  purpose,  but  to  these  should  be  added  the 
fats  and  carbohydrates  so  as  to  preserve  the  tissue  metabolism  and  to 
prevent  monotony.  Glenard  advised  a  diet  consisting  mostly  of  meats, 
and  gradually  adding  stale  bread  and  green  vegetables,  but  avoiding  acids, 
Avines,  cereals  and  fats.  In  my  opinion,  the  diet  should  be  mixed  from 
the  start  (regulated  possibly  to  a  degree  but  not  to  too  great  an  extent 
according  to  the  gastric  analysis  or  in  the  effort  to  overcome  constipa- 
tion). 

When   anorexia   exists   and   only   small   amounts   of    food   can   be 
taken  at  a  meal,  raw  eggs,  or  half  milk  and  cream,  a  sandwich,  cocoa 
made  with  milk,  etc.,  should  be  taken  in  the  intervals  and  before  retiring. 
By  the  more  frequent  feeding  (and  .a  four  meal  a. day  plan  of  feed- 
ing answers  well   when   supplemental  meals   are   not   practicable),   the 
danger  of  gastric  dilatation  is  eliminated,  and  that  present  is  benefited. 
Also,  the  steady  method  of   feeding  adds   weight   more  rapidly,   and. 
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as  this  increases,  the  symptoms  usually  subside.  The  dietary  need 
not  be  built  up  on  quantities  according  to  calories  for  the  day,  but 
the  caloric  principle  should  be  considered  in  the  selection  of  foods  so 
that  the  best  values  make  up  the  largest  proportion.  A  few  rules  that 
will  be  found  helpful  in  practice  is  to  employ  the  three  meal  a  day 
plan  when  the  appetite  is  good,  the  three  meal  a  day  and  supplemental 
meal  plan  in  cases  of  anorexia  or  in  those  who  are  employed  in  busi- 
ness, and  the  four  meal  a  day  plan  with  those  who  have  marked 
anorexia  or  who  live  domestic  lives.  Although  Glenard  has  advised 
against  the  use  of  fats,  in  my  practice  they  have  been  most  helpful, 
excepting  in  a  few  cases  of  fat  intolerance.  A  dietary  list  something 
like  the  following,  which  can  be  made  up  on  a  three  or  four  meal  a  day 
plan,  is  recommended  :— 

The  plan  of  the  diet  is  to  eat meals  a  day;  to  eat  moderate  quantities  of 

food,  taking  about  the  same  amount  at  each  meal,  and  not  to  partake  of  anything 
in  the  fluid  line,  not  even  such  fluids  as  soups,  coffee,  tea,  cocoa,  water,  milk,  etc. 
The  foods  should  be  cut  fine  on  the  plate,  well  chewed,  eaten  slowly,  and  you 
should  lie  down  for  about  an  hour  after  each  meal,  and  not  eat  when  physically 
exhausted  or  when  under  mental  strain  without  first  resting  for  a  time. 

The  best  foods  to  take  are  any  of  the  well-cooked  cereals,  using  plenty  of 

fresh  cream  and  a  moderate  amount  of  sugar  with  them;  eggs  in  any  form,  taking 

^t  least  four  in  the  course  of  a  day.     Fresh  fish,  boiled  or  broiled,  about  three 

cimes  in  a  week;  beef,  lamb,  mutton  and  chicken,  roasted  or  broiled;  beef  tongue 

OT  heart,  ham  and  bacon,  one  or  more  times  a  day,  and  these  should  be  of  tender 

quality;  bread,  crackers,  rolls  and  cake,  not  too  fresh,  should  be  eaten  twice  a  day, 

and  effort  should  be  made  to  use  as  much  fresh  butter  on  them  as  possible,  as  well 

as  on  all  of  the  other  foods;  salads  with  plenty  of  olive  oil  and  very  little  vinegar 
and  salt  taken  once  a  day;  the  best  vegetables  are  plain  or  sweet  potatoes,  mashed 

or  baked ;  peas,  beans  and  lentils ;  dried,  ground  or  whole  fresh  corn,  and  occasion- 
ally a  little  mashed  turnips,  spinach,  carrots,  all  of  which  should  be  thoroughly 
cooked;  desserts  made  of  milk,  eggs,  cream  and  cereals  can  be  taken,  but  no 
fruits  or  besries ;  Neufchatel  and  Philadelphia  cheeses  are  allowable. 

Other  matters  of  importance  in  the  diet  are:  Considerable  fats  should  be 
taken  during  the  course  of  each  day.  These  may  be  given  in  the  form  of  fresh 
cream,  of  which  a  half-pint  should  be  taken  each  day,  and  fresh  unsalted  butter 
in  abundance.  The  constipation  had  best  be  relieved  by  dietetic  means,  and  for 
this  bran-gems,  agar-agar  (handful  each  day  in  cream  or  fruit  juices),  a  dish  of 
prunes  sweetened  with  milk-sugar  instead  of  cane-sugar,  or  from  a  teaspoon ful  to  a 
tablespoon ful  of  petroleum  jelly  (vaselin)  at  night  before  retiring.  Resting  on 
the  back  for  at  least  an  hour  after  the  main  meals  should  be  encouraged,  and 
sleeping  in  a  bed  which  has  the  foot  end  elevated  from  three  to  six  inches  is  a 
good  measure.  A  plan  of  tonic- food  construction  that  .1  have  employed  with 
success  in  many  cases  is  the  following: — 

R  Tinctura  nucis  vomicae, 

Tinctura  Valerianae  aa     20.0    5v 

Liquidus  ferri  albuminas  q.  s.  ad  200.0    Svij 

M.  et  sig. :    Take  2  teaspoonfuls  on  cracked  ice  after  meals. 
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'H  Oleum  amygdalae  amarae 60.0    8ij 

Extractum  malti  q.  s.  ad  300.U    Sx 

M.  and  emulsify  well. 

Sig. :    Take  1  tablespoonful  plain,  in  milk  (best  reinforced  with  fresh 
cream),  fruit  juice,  or  light  wine  midway  between  meals. 

As  will  be  explained,  a  division  of  these  cases  should  be  made  into 
the  mild  or  moderate  ones  that  recover  on  ambulatory  treatment,  and 
those  in  whom  rest  in  bed  is  advisable  in  the  beginning.  In  those  who 
are  about,  attention  should  be  paid  and  advice  given  on  those  hygienic 
measures  that  build  up  physical  strength.  Hot  baths  should  not  be 
permitted,  although  the  spinal  hot  douche  answers  at  times  for  instances 
of  insomnia.  A  morning  cold  spray  or  rub  with  a  cold,  wet  towel  is 
beneficial.  These  patients  should  retire  at  an  early  hour,  sleep  in  a 
Avell-ventilated  room,  and  arise  late.  Certain  carefully  selected  exercises 
which  are  not  too  strenuous  should  be  advised.  Patients  should  be 
taught  the  proper  mode  of  breathing  and  standing. 

Special  Treatment. — This  consists  particularly  of  mechanical 
measures  employed  for  the  purpose  of  supporting  the  prolapsed  viscera, 
and  measures  instituted  for  developing  and  increasing  the  tone  of  the 
abdominal  muscles.  The  mechanical  measures  are  fully  described  in 
Chapter  XII.  In  the  same  chapter  will  be  found  details  pertaining  to 
massage  and  vibration,  electricity,  electric  vibration,  and  the  active  exer- 
cises. In  this  connection  it  may  be  added  that  vibration  and  electricity, 
particularly  the  use  of  the  sinusoidal  currents,  answer  to  good  purpose 
in  the  cases  and  also  for  the  treatment  of  constipation  when  atony  of 
the  colon  is  mainly  responsible  for  it.  In  a  minority  of  the  cases,  the 
morning  and  evening  routines  of  special  exercises  are  most  efficacious 
in  the  way  of  giving  permanent  beneficial  results.  Since  these  can  do 
no  harm,  and  always  improve  the  general  state  of  health,  they  should 
be  advised  in  all  cases,  even  should  the  local  benefit  from  them  in  the 
way  of  relieving  symptoms  be  slight  or  absent. 

Medical  Treatment. — ^The  main  roles  that  medicines  have  in  the 
care  of  these  patients  are  those  of  tonic  measures  for  a  short  time,  and 
those  for  the  relief  of  the  neurological  symptoms  for  the  time  being. 
In  the  first,  the  most  valuable  drug  is  nux  vomica  or  strychnine,  which 
can  be  employed  after  the  meals  and  should  always  be  administered  in 
the  largest  possible  doses.  Five-drop  doses  of  the  tincture  of  nux 
vomica  or  %o  grain  of  strychnine  are  not  of  much  value,  but  sometimes 
most  signal  benefit  is  derived  from  10  to  20  drops  of  the  tincture,  or 
^0  grain  of  str}chnine  at  a  dose.  Results  from  these  should  not  be 
expected  too  soon,  and  usually  only  come  after  a  few  weeks  of  constant 
administration.  The  benefits  seen  are  lessened  dilatation  of  the  stomach 
and  a  better  general  tone  to  the  body,  particularly  of  the  neural  system. 
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the  following  are  recommended : — 

In  myasthenia,  neuroses  and  anemia: — 

H  Tinctura  nucis  vomicae IZO    Siij 

Liquidus  f erri  albuminas  '. 150.0    3v 

M.  et  sig. :   Take  two  teaspoon  fuls  after  meals  in  water. 
Or, 

H  Zinci  valerianas  5.0    gr.  h 

Ferriim  reductum 4.0    gr.  h 

M.  ct  fiat  cap.  no.  xx. 
Sig. :  Take  one  after  meals. 

Or,  in  marked  anemia : — 

H  Strychninae  sulphas  O07  p.  j 

Fcrri  sulphas   4.0    5j 

Potassii  carbonas  8.0    3i j 

M.  et  fiat  capsules  or  soft  pills  no.  xxx. 
Sig. :  Take  one,  one-half  hour  after  meals. 

When  constipation  and  neurosis  are  features : — 

H  Tinctura  rhei, 

Tinctura  valerians  ai     10.0    Siiss 

M.  et  sig. :    Take  twenty  drops  in  water  after  meals. 
Or,  when  constipation  and  anorexia  are  present: — 

H  Extractum  cascara  sagrada. 

Fluidextractum  condurango    aa     15.0    5iv 

M.  et  sig. :    Take  twenty  drops  before  meals  in  water. 
For  anorexia : — 

H  Tinctura  nucis  vomicae   10.0    3iij 

Elixir  gentian<T   q.  s.  ad  100.0    5iij 

M.  et  sig. :    Take  one  teaspoon  ful    (or  two)    in  water  well   < 
before  meals. 

For  anorexia  and  anemia : — 


PLATE  LXXI. 


Aiitlior's  corset  on  a  slim  woman,  a  case  of  attenuated  and  prolapsed  stomach 
and  palpable  right  kidney.  Hook  and  eye  steels  on  the  stomach  side  of  the 
abdomen.  Laced  in  the  midfront  and  closed  in  the  back.  Two  sets  of  laces  used ; 
the  first,  beginning  at  the  bottom  and  bringing  the  corset  tight  together  up  to  the 
umbilicus;  the  second,  running  from  the  umbilicus  to  the  top  and  being  loose  so  as 
to  obviate  all  waist  line  pressure  and  permit  of  full  diaphragmatic  breathing. 
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the  pills  or  tablets  recommended  at  the  end  of  Chapter  X  or  plain 
cascara  are  preferable.  Sodium  phosphate  and  aloes,  as  suggested  by 
Glenard,  may  be  employed,  but  it  is  best  not  to  use  the  saline  cathar- 
tics or  aloes  regularly.  Instances  of  hyperchlorhydria  are  best  relieved 
by  the  alkalies,  and  those  of  subacidity  by  the  tonics  and  hygienic 
measures.  In  my  experience  the  malt-extract  preparations  are  most 
valuable  constructors  and  neural  tonics  in  these  cases.  Other  prescrip- 
tions that  have  been  recommended  are : — 

(EWALD.) 

H  Tinctura  nucis  vomicae  20.0    5vj 

Resorcinol    4.0    5j 

Tinctura  cinchonae  comp 90.0    5iij 

M.  et  sig. :   Take  ten  to  fifteen  drops  every  two  hours. 

(Pepper.) 

H  Creosotum   0.4  gr.  vj 

Sodii  bicarbonas    7.0  Siss 

Pulvis  acaciae, 

Saccharum    aa  q.  s. 

Spiritus  lavandulae  comp 8.0  5ij 

Aqua    90.0  Siij 

M.  et  sig. :    Take  a  teaspoonful  after  meals. 

(MUSSER.) 

H  Acidum  carbolicum  0.4  gtt.  vj 

Sodii  bicarbonas   8.0  Sij 

Spiritus  ammoniac  aromaticus 15.5  5iv 

Spiritus  chloroformi    8.0  3ij 

Mistura  rhei  et  mentha  piperitae 90.0  Siij 

M.  et  sig. :    Take  a  teaspoonful  after  meals  and  at  bedtime. 

(Lock  WOOD.) 

H  Chloral  hydras  4.0    5j 

Sodii  bromidum  10.0    Siiss 

Aqua  chloroformi  125.0    Jiv 

Spiritus  anisum  0.4  gtt.  vj 

M.  et  sig. :    Take  a  teaspoonful  in  water  after  meals,  three  times  a 
day. 

Ambulatory  and  Bed  Treatments. — By  persistent  treatment  the 
mild  and  moderately  severe  cases  of  splanchnoptosia  are  relieved  of 
the  subjective  symptoms  of  the  condition.  A  proportion  of  these, 
possibly  about  two-thirds,  are  returned  to  sustained  health,  but  of 
course  with  more  or  less  prolapse  continuing.  Obviously,  being  essen- 
tially a  chronic  condition,  beneficial  results  of  a  substantial  character 
are  only  accomplished  after  a  length  of  treatment  and  observation  last- 
ing from  three  months  to  a  year.  In  the  other  one-third  a  more  or 
less  prolonged  attention  is  required  to  keep  them  in  health  sufficient 
for  comfortable  existence.  Even  with  many  of  those  who  had  reached 
the  stage  of  apparent  chronic  invalidism  or  inability  to  work  most  gratify- 
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ing  results  are  often  obtained.  But  there  is  a  proportion  of  cases, 
usually  made  up  of  those  with  long-standing  marked  prolapse  of  numerous 
viscera,  floating  kidney,  prolapsed  liver,  the  Landau  cases  developed 
successively  by  a  niunber  of  pregnancies,  or  those  in  whom  surgical 
conditions  exist  in  which  the  ambulatory  treatment  gives  but  poor  and 
transient  results.  Excepting  those  in  whom  surgery  would  be  indicated, 
these  are  best  helped  by  the  bed  treatment  followed  by  ambulatory  care 
of  the  condition.  Among  these  also  in  which  bed  treatment  is  indicated 
are  the  cases  that  have  been  treated  while  up  and  about  and  have  not 
made  sufficient  improvement,  and  those  of  the  severe  conditions  in  which 
subsequent  short  periods  of  bed  treatment  (of  two  weeks*  duration)  are 
desirable  each  year,  the  best  time  being  in  midwinter  after  the  Christmas 
holidays,  namely,  January  or  February. 

The  bed  treatment  in  all  of  its  essentials  is  that  of  the  "rest  cure," 
excepting  that  the  element  of  building  up  the  general  nutrition  is  a 
more  prominent  feature  ("rest  and  food  cure").  The  seclusion  of  the 
patient  should  always  be  strict,  because  the  more  sternly  this  is  main- 
tained, the  fewer  the  visits  of  relatives  and  indiscreet  friends  to  the 
sickroom,  the  better  are  the  results.  For  obvious  reasons,  a  general 
hospital,  even  when  a  private  room  is  employed,  is  not  as  good  as  a 
sanatorium,  or,  when  conditions  can  be  properly  instituted  and  main- 
tained, treatment  in  the  home.  An  intelligent  nurse,  gentle  yet 
insistent  in  carrying  out  instructions  to  the  letter,  and  for  the  time  in 
absolute  authority  in  all  that  pertains  to  the  patient,  and  the  patient 
properly  isolated  and  thus  prevented  from  observing  the  home  environ- 
ments are  essential  conditions.  Among  some  of  the  details  of  treatment 
are  a  daily  cold,  general  and  spinal  spray  or  immersion,  followed  by  a 
salt  or  alcohol  rub;  hot.  moist  applications  to  the  abdomen,  changed 
about  every  two  hours,  and  kept  up  until  the  symptoms  of  abdominal 
distress  are  relieved;  massage  of  the  descending  colon  ten  minutes  three 
times  a  day  to  relieve  the  constipation ;  the  abdominal  exercises  toward 
the  end  of  the  treatment;  daily  irrigation  of  the  colon  by  a  to  and  fro 
current  in  treating  a  mucous  colitis,  using  a  normal  salt  or  weak  silver- 
nitrate  solution ;  the  use  of  electricity  in  impressionable  patients,  and 
the  diet  and  medication. 

Of  the  diet  during  the  time  in  bed,  the  plan  should  be  the  use  of 
semisolid  or  fluid  foods  rather  than  solid  foods  like  those  of  meats, 
although  the  latter  should  not  be  excluded.  Fish  and  poultry,  however, 
are  of  much  benefit.  The  meals  should  be  given  at  three-hour  intervals, 
consisting  mainly  of  cereals  with  cream,  soft-boiled  eggs,  rolls,  butter, 
marmalade,  the  soft  vegetables,  farinaceous  desserts,  and  milk  or  half 
milk  and  cream.     Effort  should  be  made  to  give  as  much  butter  and 
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fresh  cream  during  the  day  as  possible.    Other  liquids  and  fruits  are  not 
allowable. 

The  full  treatment  should  take  up  about  a  month,  and  the  return 
to  everyday  life  should  be  gradual.  As  a  rule  in  every  case,  the  first 
week  after  the  rest  cure  shows  a  decided  slump  in  the  patient's  con- 
dition, the  patient  losing  a  litlle  in  weight  and  complaining  again  of 
gas  and  distress.  These  symptoms  soon  pass  away,  but  it  is  well  to 
warn  the  patients  of  them  in  advance,  so  that  they  should  not  become 
discouraged.  As  a  rule,  under  this  plan  of  treatment  the  patients 
gain  about  10  pounds  in  weight  during  the  bed  treatment,  with  a  steady 
gain  in  weight  following  for  from  two  months  to  a  year.  The  stomach 
and  other  organs  are  usually  maintained  at  a  higher  level,  although 
this  cannot  always  be  depended  upon,  and  thus  the  therapeutic  matters 
mentioned  in  the  ambulatory  treatment  must  be  maintained  in  a  con- 
tinued way  for  some  time.  There  is  no  doubt,  as  Lockwood  has 
emphasized,  that  by  this  treatment  the  results  obtained  are  decidedly 
better  than  any  so  far  devised  for  the  purpose  of  holding  up  the 
stomach.  At  the  conclusion  of  the  bed  treatment  a  properly  fitting 
abdominal  support  should  be  worn  while  the  patient  is  up,  and  the  case 
continued  as  an  ambulatory  one. 

Surgical  Treatment. — It  has  lately  been  a  matter  of  contention  as 
to  whether  splanchnoptosia  is  a  medical  or  surgical  condition.  This 
can  never  be  settled  unless  finer  pathological  distinctions  are  made  and 
the  cases  are  studied  individually.  There  is  no  doubt  that  in  the  vast 
majority  of  cases  it  is  strictly  medical.  Particularly  is  this  true  when 
more  than  one  organ  is  involved,  as  is  usually  the  case.  On  the  contrary 
are  the  cases,  like  floating  kidney  with  Dietl's  crisis,  in  which  surgery  oflFers 
by  far  the  best  means  for  relieving  the  symptoms  that  are  due  to  the 
prolapse  of  one  organ.  In  every  case,  however,  it  is  advisable  to  first  try 
the  medical  measures  or  the  rest  and  food  treatment  before  even  thinking 
of  operation. 

The  instances  in  which  surgery  offers  possibilities  of  results  bettei 
than  those  of  medicine  are:  floating  kidney  accompanied  by  inter- 
mittent hydronephrosis  or  Dietl's  crisis ;  a  displaced  kidney  or  spleen 
pressing  upon  the  other  organs  or  upon  the  sympathetic  or  genito- 
crural  nerves  or  upon  the  ovarian  vein,  causing  subsequent  ovarian 
disease;  also  torsion  of  the  pedicle  of  the  spleen  with  swelling  and 
gangrene,  and  a  few  cases  in  which  a  dilated  pouch  of  the  pyloric 
region  hangs  well  into  the  pelvis.  In  cases  of  marked  constipation  or 
obstipation  for  organic  reasons  of  a  mechanical  nature  much  in  the 
way  of  relief  may  be  obtained  by  surgery.  Among  these  instances 
may  be  mentioned :  congenital  deformities,  strictures,  tumors,  foreign 
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bodies,  fecal  impaction,  adhesions,  angulations,  volvulus,  divenicol 
prolapse  of  the  colon,  sigmoid  flexure,  or  rectum,  as  well  as  the  rectal  u 
anal  conditions. 

In  operations  upon  the  stomach  for  gastroptosia  flattering  repw 
have  been  made  by  Rovsing  (56  gastropexies  ^vith  good  results  i 
each)  and  by  Beyea  by  his  method  (11  cures  in  11  cases).  Thefia 
are  that  in  the  great  majority  of  cases  operations  for  this  pprpo* 
upon  the  stomach  are  not  capable  of  giving  such  good  results  as  in 


Fig.  115. — Suture  of  the  gastrohcpatic  omentum  to  secure  elevation 
of  the  stomach  in  gastroptosia  (Beyea).  The  first  suture  is  introduced 
by  beginning  above  in  the  strong  tissue  of  the  attachment  of  the  hgameot 
to  the  liver,  the  needle  including  considerable  tissue.  Grasps  at  sbocl 
intervals  from  above  downward  are  then  taken  until  a  position  just  above 
the  gastric  vessels  at  the  lesser  curvature  is  reached.  Four  to  Six  sutuw* 
are  used  (about  an  inch  apart),  carried  as  high  and  low  as  polsiUe. 
When  these  are  tied  the  lesser  curvature  is  almost  in  contact  with  the 
under  surface  of  the  liver. 

the  medical  treatments.  There  are  a  few,  nevertheless,  of  very  markdl 
looping  in  which  most  of  the  organ  is  like  a  narrow  channel  in  contaf 
with  the  left  abdominal  wall,  in  which  operation  might  serve  to  good 
purpose  in  the  way  of  relief,  but  gastro-enteroslomy,  for  ob\TOiis 
reasons,  even  in  the  face  of  marked  dilatation,  should  never  be  pC' 
formed;  the  Beyea  method  of  suturing  the  gastrohepatic  and  gastrp- 
|>lirenic  ligaments,  which  only  elevates  the  organ  and  does  not  jnlerferf 
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vrith  its  motility,  being  the  choice  on  all  occasions.    As  an  addition  to  the 
suturing  of  the  gastrohepatic  ligament,  the  stomach  may  be  supported 
from  below  (as  well  as  the  transverse  colon  held  higher)  by  stitching  the 
omentum  attached  below  the  transverse  colon   transversely  or   in  an 
inverted  U  shape  across  the  anterior  abdominal  wall ;  an  addition  to  the 
operation  best  described  by  Coffey.     With  the  Beyea  operation  which- 
does  not  attach  the  viscus  proper,  as  well  as  the  colon  addition  which  also 
does  not  attach  that  viscus,  the  organs  are  left  freely  movable  and  the 
adhesions  formed  are  substantial.    The  stomach  in  which  it  seems  indi- 
cated to  me  is  the  one  that  has  the  pylorus  to  the  left  of  the  spine  and 
13  cm.  (5  inches)  or  more  away  from  its  normal  position,  which  is  3  cm. 
(1  inch)  above  and  3  cm.  to  the  right  of  the  umbilicus  (standing  position). 
In  such  a  case,  the  splenic  flexure  of  the  colon,  always  distended  with 
gas,  further  cramps  the  stomach  on  its  outer  side,  and  this  is  an  important 
condition  to  get  away  from.    Another  type  of  case  I  advise  it  in  is  one  in 
which  the  deformity  of  the  stomach  renders  it  shaped  like  a  leg  and  foot, 
and  in  which  there  is  a  large  dilated  sacculation  corresponding  to  the 
heel.     The  operation  is  simple,  with  hardly  any  more  mortality  than  an 
ether  risk.    Nephropexy,  by  stitching  the  parenchyma  in  addition  to  a  free 
dissection  of  the  fibrous  and  fatty  capsule,  has  practically  no  mortality, 
and  is  capable  of  affording  a  practical  attachment  in  about  one-third  of 
the  cases  of  floating  kidney,  the  medical  measures  answering  best  for  those 
in  which  the  organ  is  not  so  freely  movable  or  has  recurred  after  opera- 
tion.    It  must  be  recalled  that  a  successful  nephropexy  does  not  cure  a 
splanchnoptosia,  and  thus  should  only  be  advised  when  definite  kidney 
symptoms  exist. 

As  regards  fixation  of  the  liver  various  operations  have  been 
devised,  prominent  among  which  are  the  methods  of  Billroth,  Franke, 
and  Langenbeck.  These,  however,  should  not  be  performed,  except- 
ing in  the  rare  cases  in  which  the  liver  is  markedly  ptosed.  The  mortality 
rate  from  them  is  decidedly  higher  than  the  operations  for  prolapse  of 
other  organs.  Rovsing  reports  18  hepatopexies  with  good  results.  Unless 
torsion  of  the  pedicle  or  pressure  upon  other  organs  occurs,  prolapsed 
spleen  is  a  medical  condition,  and  splenectomy  is  to  be  considered  as 
being  on  the  order  of  an  emergency  procedure. 

In  enteroptosia  most  of  the  operations  that  have  been  done  have 
been  upon  the  transverse  colon,  sigmoid  flexure,  sigmoid,  cecum  and 
rectum,  and  usually  for  the  purpose  of  relieving  an  obstinate  constipa- 
tion. In  by  far  the  largest  number  of  cases  of  coloptosia,  operation  is 
not  indicated,  and  in  these  colonic  fixation  should  be  looked  upon  as 
adding  one  pathological  condition  upon  another.  Still,  operation  is 
usually  called  for  when  the  entire  large  bowel  is  down,  or  when  a 
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CHAPTER  XXVII. 

Stomach  Conditions  in  Diseases 
of  Other  Organs. 


The  majority  of  diseases  are  accompanied  with  symptoms  referred 
to  the  digestive  system.  These,  however,  are  not  primarily  due  to 
affections  of  the  stomach  or  intestines,  and  are  usually  discussed  in  the 
symptomatology  of  the  various  diseases.  In  some  of  these,  par- 
ticularly in  the  afebrile  and  the  more  chronic  forms  of  disease,  the 
gastro-intestinal  symptoms  may  be  marked  features  in  a  case,  and 
often  group  the  manifest  symptoms  so  as  to  bring  the  case  under 
medical  observation.  Since  mistakes  are  always  liable  to  be  made 
in  the  way  of  diagnosing  and  treating  diseases  of  other  organs  for 
those  of  the  gastro-intestinal  canal,  it  would  not  be  amiss  to  give  a 
brief  description  of  the  gastro-intestinal  symptoms  or  stomach  con- 
ditions that  may  be  present  in  the  more  common  forms  of. general 
body  diseases,  and  give  a  short  risume  of  the  important  symptoms  and 
differential  points  in  those  cases  that  often  simulate  gastro-enteric 
disease. 

DISEASES  OF  THE  INTESTINES. 

Indicanuric  Conditions. — Nothnagel,  relying  upon  the  experiments 
of  Jaffe  and  his  own  clinical  observations,  established  an  important  dis- 
tinction between  the  large  and  small  intestines  as  related  to  indicanuria. 
Indol,  they  state,  originates  in  the  putrefaction  caused  by  bacteria  in  the 
terminal  portion  of  the  small  intestine,  and  does  not  originate  in  the  large 
intestine  even  in  cases  of  habitual  constipation,  although  constipation 
is  commonly  present  in  the  cases  and  the  intake  of  indican  into  the  cir- 
culation is  controlled  when  the  bowels  are  kept  moving.  I  have 
already  stated  that  the  condition  of  the  stomach  primarily  is  not  an 
important  factor  in  its  production,  because  almost  as  many  cases  of 
indicanuria  with  excess  or  normal  gastric  secretion  are  seen  as  with  a 
subacidity  or  anacidity.  Low  gastric  secretions  should  be  looked  upon 
as  a  result  of  the  indicanuria  rather  than  the  cause  of  the  latter.  The 
instances  of  red  indican  and  urorosein  or  indolaceturia,  as  Herter  has 
described  them,  for  practical  purposes,  may  be  considered  on  a  par 
with  indicanuria. 
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Among  the  stomach  conditions  that  may  be  noted  in  these  affec- 
tions as  a  result  of  indicanuric  putrefactions  in  the  gut  or  manufac- 
tured elsewhere  are :  sensory  neurosis  of  a  mild  type,  with  a  high  and 
then  a  depressed  HCl  secretion,  prolapse,  and  myasthenia  or  atony.  The 
gastro-enteric  symptoms  most  commonly  met  with  are  epigastric 
weight,  fullness,  and  distress,  more  or  less  at  all  times  and  moderately 
intensified  after  eating,  disagreeable  odor  to  the  breath  and  bad  taste 
in  the  mouth,  feeling  of  lassitude  and  debility  after  meals,  much  flat- 
ulency in  the  intestines  and  constipation,  and  persistent  back  pains. 
With  these  are  observed  the  results  from  the  dietetic,  chemical,  and 
bacteriological  examinations  of  the  stools,  and  the  constitutional 
symptoms  of  debility,  emaciation,  neurosis,  anemia,  and,  in  long-stand- 
ing cases,  affections  of  other  organs,  such  as  the  kidneys,  liver  and 
heart,  and  finally  intractable  neurasthenia. 

Intestinal  Indigestion. — Together  with  the  above  are  seen  states 
of  intestinal  indigestion  due  to  lack  of  bile,  pancreatic  or  intestinal 
secretions.  Among  the  symptoms  noted  are  the  gastric  manifestations 
of  nausea,  vomiting,  flatulence,  and  the  sensory  disturbances  of  the 
stomach.  The  stools  usually  contain  increased  amounts  of  incor- 
porated mucus,  may  be  acid  instead  of  alkaline,  and  may  be  fluid,  light 
in  color,  foamy  and  of  a  butyric  acid  odor  (saccharobutyric  putrefac- 
tion). In  instances  of  intestinal  colic,  the  acute  periodical  pains 
accompanied  by  general  disturbances  in  the  nervous  system  are  dis- 
tinguishing features;  in  the  latter  also,  whether  due  to  functional  or 
organic  conditions,  the  marked  gaseous  distention  of  the  bowels 
associated  with  loud  rumbling  or  borborygmi  are  present.  In  lead 
colic  the  constipation  and  intense  abdominal  pains,  the  anemia  and 
pallor,  the  blue  margin  of  the  gum  or  about  the  anus,  the  paralysis  of 
the  extensor  muscles  of  the  forearm,  the  high-tension  pulse  and  hard 
arteries,  together  with  the  history  of  occupation,  are  helpful  in 
diagnosis. 

Chronic  Appendicitis. — Chronic  disease  of  the  appendix  often  causes 
gastric  symptoms.  A  chronic  lesion  of  the  appendix  may  exist  without 
ever  producing  an  acute  attack.  The  effects  of  a  chronic  appendicitis  on 
the  stomach  are  reflexly  brought  about,  and  may  be  expressed,  in  the 
frequency  found,  as  hyperesthesia,  hypersecretion,  gastric  atony,  and 
pylorospasm.  The  intestinal  condition  of  hypomotility  and  atony  of  the 
colon  are  commonly  present.  A  gastric  condition  of  a  chronic  nature  in  a 
case  in  which  there  is  present  a  tenderness  on  pressure  sharply  localized 
in  the  appendix  region  should  suggest  the  latter  as  a  cause  for  the 
former.  When  pressure  on  the  appendix  brings  on  epigastric  distress, 
confirmation  of  this  is  present. 
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Habitual  Constipation. — In  cases  of  habitual  constipation  from 
any  cause,  gastric  symptoms  are  common.  These  comprise,  mainly, 
nausea  and  vomiting,  sensory  gastric  distress,  and  anorexia  for  the 
time  being.  The  history  of  irregularity  of  stools,  possibly  alternating 
with  a  diarrhea,  is  most  helpful  in  diagnosis.  The  other  symptoms 
that  are  commonly  present  are :  heaviness,  sleeplessness,  vertigo,  head- 
aches, nervous  symptoms,  continuous  backache,  and  colicky  abdominal 
pain,  a  feeling  of  localized  pain  in  the  sigmoid,  the  noting  of  impac- 
tions, slight  fever,  palpitations  and  irregularity  of  the  heart's  action. 

Enteritis. — These  comprise  the  cases  of  acute  inflammatory  diar- 
rhea, such  as  enterocolitis  and  ileocolitis,  and  the  infectious  conditions 
of  typhoid  fever,  cholera,  dysentery,  etc.  In  these  the  symptoms  are 
mostly  intestinal  and  general,  although  anorexia,  those  of  irritation  of 
the  stomach  (nausea  and  vomiting),  jaundice,  coated  and  dry  tongue, 
abdominal  distention  and  tenderness,  and  pains  are  common.  In  the 
chronic  catarrhal  forms,  including  colitis,  the  diagnosis  is  mostly  made 
from  the  history,  the  stool  examinations,  the  more  strictly  intestinal 
symptoms,  and  those  of  a  general  nature.  Most  cases  of  intestinal 
ulceration  are  accompanied  by  the  history  of  syphilis,  tuberculosis, 
acute  or  chronic  infections,  or  constitutional  or  toxic  diseases  and  can- 
cer, the  local  involvement  being  suggested  by  the  steady  diarrhea  and 
consequent  general  symptoms.  The  separation  of  cases  of  appendicitis 
from  other  forms  of  enteric  inflammations  need  not  be  entered  into 
here,  and  the  diagnosis  between  appendicitis  and  gastric  and  duodenal 
ulcers  is  found  in  Chapter  XX.  The  diagnosis  of  the  acute  and 
chronic  colonic  conditions  are  made  mostly  by  fecal  examination. 

Intestinal  Obstruction. — Intestinal  obstruction  due  to  ileus,  occlu- 
sion, stricture,  constriction,  compression,  incarceration,  or  strangula- 
tion may  simulate  the  severe,  primary  gastric  conditions  in  the  first 
hours  or  days  as  the  case  may  be,  but  usually  are  diagnosable  sooner 
or  later  by  attention  to  special  diagnostic  signs  pertaining  to  them. 
It  may  be  mentioned  that  the  chronic  forms  of  obstruction  are  gen- 
erally more  confusing  than  the  acute,  and  that  in  all  obstipation, 
nausea,  followed  by  vomiting  of  foods  and  then  fecal  matter,  marked 
general  abdominal  distention,  prostration  and  collapse  are  important 
abdominal  symptoms. 

Peritonitis. — Acute  diffuse  peritonitis,  such  as  follows  perforating 
ulcer  of  the  stomach  or  duodenum,  also  develops  from  perforating 
typhoid  or  uremic  ulcer,  acute  enteritis,  infarctions,  intestinal  obstruc- 
tions, appendicular  disease,  from  perforation  or  traumatism  of  the 
colon;  acute,  phlegmonous,  or  gangrenous  cholecystitis;  rupture  of  the 
gall-bladder,  rupture  or  leaking  abscess  of  the  liver,  rupture  of  a 
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suppurating  mesenteric  gland  into  the  general  peritoneal  cavity, 
rupturing  abscess  of  the  pancreas,  ulceration  or  rupture  of  the  urinary 
bladder,  suppurating  and  gangrenous  ovarian  cysts,  pyosalpinx,  and 
infections  from  the  Fallopian  tubes,  or  the  uterus  in  puerperal  cases. 
The  attendant  local  and  general  symptoms  of  extensive  inflammation, 
paralysis,  septicemia,  toxemia,  etc.,  need  not  be  considered  here. 

The  cases  of  acute  circumscribed  and  the  chronic  form  of  peri- 
tonitis may  be  extremely  confusing  in  some  instances.  In  the  first,  the 
vomiting,  elevation  of  temperature,  quickened  pulse,  local  muscular 
rigidity  and  deep  tenderness,  tumor  formation,  leucocytosis,  and  differen- 
tial blood-count  are  often  helpful.  These  also  pertain  to  the  omental, 
perigastric,  pericolic,  strictly  peritoneal,  retroperitoneal,  and  subphrenic 
abscess  conditions.  In  the  chronic  forms  of  peritonitis,  which  may  be 
localized  or  diffuse,  the  history,  the  noting  (either  by  medical  or  surgical 
means)  of  disease  in  special  organs,  like  the  genital  organs,  appendix, 
gall-bladder,  etc.^  contain  the  main  distinguishing  points  for  the  exclusion 
of  gastric  disorders.  Tuberculosis  of  the  peritoneum,  the  primary  malig- 
nant and  non-malignant  tumors,  hydatid  disease,  and  secondary  malignant 
disease  need  only  be  mentioned. 

DISEASES  OF  THE  GALL-BLADDER. 

The  variability  of  the  symptoms  of  cholecystitis  and  the  frequency 
of  cholelithiasis  (5  to  10  per  cent,  of  all  necropsies),  the  close  approxi- 
mation of  this  organ  to  the  pyloric  extremity  of  the  stomach  and 
upper  duodenum,  the  frequent  existence  of  gall-bladder  and  gastric 
conditions,  and  the  numerous  cases  of  the  latter  in  practice  often 
make  the  clinical  separation  of  conditions  of  these  two  organs  a  most 
difficult  matter.  This  is  truly  unfortunate,  because,  practically,  there 
are  no  two  organs  in  the  human  abdomen  in  which  means  for  making 
positive  distinctions  of  separate  organ  disease  would  be  more  welcome. 
Almost  daily  cases  of  uncomplicated  gall-bladder  disease  present  them- 
selves apparently  as  distinct  gastric  affections  (generally  of  a  neurotic 
nature),  and,  on  the  other  hand,  certain  gastric  conditions,  like  the  spasms 
and  other  nervous  affections,  look  clinically  like  those  of  gall-bladder 
disease.  In  the  majority  of  gall-bladder  disease  cases,  diagnosis  is  pos- 
sible by  the  noting  of  symptoms  more  distinctly  referable  to  the  gall- 
bladder or  ducts,  and  only  these  will  be  enumerated. 

Cholangitis. — Acute  catarrhal  jaundice  usually  follows  in  the  wake 
of  a  gastro-intestinal  catarrh  of  an  acute  nature,  due  either  to  dietetic 
indiscretion  or  alcoholism,  or  as  an  accompaniment  to  certain  infectious 
diseases,  such  as  typhoid  fever,  pneumonia,  etc.    If  present,  the  onset  of 
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jaundice  as  a  rule  is  slow  and  progressive,  but,  even  before  this  is  noticed, 
such  symptoms  as  anorexia,  bad  taste  in  the  mouth,  coated  tongue,  foul 
breath,  post-prandial  epigastric  distress,  flatulence,  nausea,  and  perhaps 
vomiting  may  have  existed.  The  diagnosis  is  usually  made  on  the  ap- 
pearance of  jaundice,  the  bile  in  the  urine,  and  the  acholic  stools. 

The  suppurative  form  of  acute  cholangitis  is  more  difficult  of 
diagnosis,  although,  when  the  constitutional  phenomena,  such  as  chills^ 
fever,  sweats,  emaciation,  diarrhea,  jaundice,  and  the  local  phenomena  of 
pain  over  the  gall-bladder  region,  swollen  gall-bladder,  leucocytosis, 
differential  blood-count,  and  enlarged  spleen,  be  present,  the  diagnosis  is 
suggested. 

Chronic  catarrhal  cholangitis  is  usually  suggested  by  rather  con- 
stant disturbance  in  the  region  of  the  gall-bladder  and  relapsing 
attacks  of  jaundice.  These  cases  often  appear  as  those  of  chronic 
gastritis;  in  fact,  the  latter  is  probably  the  cause  of  the  condition  in 
most  of  the  cases,  excepting  those  due  to  biliary  obstruction,  the 
suppurative  conditions,  gall-stones,  acute  yellow  atrophy  of  the 
liver,  etc. 

Cholecystitis. — The  inflammatory  conditions  of  the  gall-bladder 
of  a  catarrhal  nature  may  be  considered  as  acute  and  chronic  in 
character,  both  types  usually  being  accompanied  by  a  cholangitis.  As 
we  understand  these  conditions  to-day,  acute  cholecystitis  is  due  to 
bacterial  infections  (mainly  typhoidal),  and  is  important  because  the 
g^ll-bladder  may  become  empyemic,  ulcerated,  or  gangrenous,  or  the 
condition  is  so  commonly  the  forerunner  of  gall-stone  formation. 
Chronic  cholecystitis  may  be  a  residual  condition  after  an  acute 
cholecystitis,  may  be  chronic  from  the  start,  and  clinically  it  is  almost 
impossible  to  differentiate  it  from  cholelithiasis,  because  chronic 
cholecystitis  and  cholelithiasis  are  often  present  at  the  same  time,  and 
if  not,  the  symptoms  of  both  are  often  identical. 

The  symptoms  of  acute  cholecystitis  are  so  variable  and  the  stom- 
ach manifestations  may  be  so  prominent  a  feature  in  a  case  that 
difficulty  in  diagnosis  is  always  encountered.  Naturally,  if  following 
typhoid  fever  or  long-standing  bacterial  conditions  in  the  small  intes- 
tine there  is  present  an  enlargement  of  the  gall-bladder,  this  would 
lead  one  to  the  diagnosis.  In  these,  a  tenderness  over  the  gall-bladder 
usually  exists,  with  more  or  less  constant  epigastric  distress  and  back 
pains,  perhaps  slight  nausea,  and  the  sensory  gastric  symptoms. 
When  initial  nausea  and  vomiting,  fever,  localized  pain  and  tenderness 
in  the  region  of  the  gall-bladder,  spasm  of  the  overlying  abdominal 
muscles  and  enlarged  gall-bladder  exist,  the  diagnosis  is  easy.  It  is  as 
these  are  separate  in  character  and  grouping  from  the  true  gastric 
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conditions  that  differential  diagnosis  is  made  possible.  Still,  instances 
of  both  are  common  in  clinical  work,  and  here  the  complex  diagnosis 
can  only  be  made  after  extensive  observation.  Jaundice,  as  a  rule,  is 
not  a  part  of  uncomplicated  cholecystitis. 

Cholelithiasis. — The  symptoms  of  gall-stone  disease  are:  chronic 
recurring  indigestion  which  resembles  in  clinical  make-up  hyperacidity 
or  states  of  hypersecretion  and  chronic  gastritis  or  chronic  enteritis, 
but  differs  from  these  in  the  absence  of  the  characteristic  test-meal  and 
fecal  analysis,  gall-stone  colic  (present  in  about  one-half  of  the  cases), 
followed  by  jaundice  and  deep  tenderness  in  the  biliary  triangle; 
enlargement  of  the  gall-bladder  (40  per  cent,  of  the  cases)  ;  symptoms 
of  obstructive  cholecystitis,  and  th^  complications  and  sequels  of 
cholelithiasis  (pericholecystic  adhesions,  biliary  fistulas,,  intestinal  obstruc- 
tion). When  only  one  of  the  conditions  exists  differential  diagnosis 
between  the  neurotic  gastric  conditions  and  atypical  instances  of  gall- 
stone disease  is  most  difficult,  and  can  only  be  made  by  extended  observa- 
tion or  surgery.  In  gall-stone  disease  hyperchlorhydria,  simple  gastralgia, 
and  pyloric  spasms  are  common  resulting  gastric  conditions.  No  free  acid 
in  the  stomach  is  found  in  about  18  per  cent,  of  gall-stone  cases. 

Biliary  Carcinoma. — Cancer  of  the  gall-bladder  and  biliary  ducts 
of  a  primary  nature  sometimes  follows  cholecystitis  and  cholelithiasis  or 
long-standing  indigestion  of  an  obscure  nature.  When  jaundice  occurs 
it  is  generally  chronic,  the  gall-bladder  is  enlarged,  a  tumor  is  palpable, 
and  the  general  health  is  impaired.  The  cases  when  seen  are  usually 
well  enough  advanced  for  diagnosis,  chronic  or  recurring  jaundice 
being  a  prominent  feature  in  the  case.  I  have  seen  seven  cases  in  which 
a  tumor  was  palpable  and  other  general  symptoms  were  present,  but  the 
weight  of  the  body  had  been  sustained ;  this  usually  drops  in  all  instances 
as  the  case  advances.  Excepting  by  means  of  surgery,  early  diagnosis 
of  this  condition  cannot  be  made.  A  chronic  cholecystitis  or  long-standing 
cholelithiasis  in  an  individual  over  forty  years  of  age  should  be  considered 
as  a  cause  for  the  development  of  carcinoma.  Biliary  adhesions  binding 
down  the  gall  passages  may,  by  causing  a  chronic  jaundice,  simulate  cases 
of  biliary  cancer;  the  distinction  is  usually  made  by  the  absence  of  the 
general  symptoms  of  malignant  disease,  the  long  course  of  the  disorder, 
the  absence  of  local  tumor  formation,  and  traction  upon  the  pyloric  region 
of  the  stomach  drawing  it  toward  the  under  surface  of  the  liver  (observed 
by  X-ray). 

DISEASES  OF  THE  LIVER. 

Acute  Yellow  Atrophy. — The  main  symptoms  in  this  disease  are: 
gastro-enteric  catarrh  followed  by  jaundice,  which  deepens  into  a  very 
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dark  yellowish  or  bronze-like  skin;  headache,  mental  confusion,  rest- 
lessness, delirium,  coma  and  perhaps  convulsions ;  the  gastro-intestinal 
symptoms  of  anorexia,  coated  tongue,  nausea,  vomiting,  constipation, 
hematemesis,  melena,  hemoptysis;  urinary  and  cutaneous  hemorrhage; 
rapid,  feeble  and  low-tension  pulse ;  dilatation  of  the  pupils ;  irregular- 
ity in  respirations ;  and  at  first  an  enlargement  and  finally  a  diminution 
in  the  size  of  the  liver.  These  cases  at  first  simulate  acute  gastro- 
enteric catarrh  accompanied  by  jaundice,  or  a  cholecystitis,  but  as  a 
rule  the  intensity  and  rapid  deepening  of  the  general  and  special  symp- 
toms lead  one  to  the  condition.  Death  usually  occurs  inside  of  two 
weeks,  one-half  of  the  cases  terminating  fatally  between  the  fifth  and 
tenth  day. 

Perihepatitis. — This  is  almost  always  a  secondary  disorder.  The 
main  symptoms  are  those  of  local  pain  of  an  acute  nature,  and  audible 
and  palpable  friction.  Nausea  and  vomiting  may  occur  in  case  the 
stomach,  duodenum  or  gall-bladder  be  implicated  in  the  inflammation. 
General  chronic  perihepatitis,  or  **sugar-iced  liver,"  is  a  rather 
uncommon  condition  and  usually  not  diagnosed  during  life.  Still, 
diagnosis  is  suggested  when  the  following  symptoms  are  developed: 
fullness,  weight  and  pains  in  the  upper  abdomen;  ascites,  edema  of 
the  legs,  transitory  jaundice,  and  symptoms  of  chronic  interstitial 
nephritis,  arteriosclerosis,  pericarditis,  or  pleuritis. 

Hepatitis. — The  symptoms  here  are  those  of  liver  pain  and  tender- 
ness, nausea  and  vomiting,  constipation  or  foul-smelling,  loose  move- 
ments, headache,  restlessness,  irritability,  mental  depression,  disturbed 
sleep,  sallowness  of  the  general  complexion,  enlargement  of  the  liver, 
urine  of  high  specific  gravity  containing  abundance  of  urates  or  uric 
acid  and  a  trace  of  albumin,  slight  fever,  chills  or  chilliness,  anorexia, 
nausea  and  possibly  vomiting. 

The  suppurative  forms  are  the  above  with  the  symptoms  of  sepsis 
added,  namely,  septic  temperature,  marked  chills,  sweats,  leucocytosis,  and 
a  greatly  increased  polynuclear  leucocytosis. 

Chronic  interstitial  hepatitis,  or  cirrhosis  of  the  liver,  may  early  in 
the  case  be  mistaken  for  that  of  a  chronic  gastric  or  enteric  catarrh. 
This  is  due  to  the  fact  that  this  stomach  and  intestinal  condition  often 
accompanies  hepatic  cirrhosis  and  the  frequency  of  the  symptoms  of 
nausea,  anorexia,  eructations,  vomiting,  constipation,  diarrhea,  and 
icpigastric  fullness.  Still,  the  history  of  chronic  alcoholism,  enlarged 
or  contracted  liver,  mild  jaundice,  ascites,  edema  of  the  lower 
extremities,  hemorrhages,  evidences  of  the  establishment  of  a  collateral 
circulation,  etc.,  usually  establishes  the  diagnosis.  Biliary  cirrhosis, 
tuberculosis,    syphilis,    actinomycosis,    carcinoma,    sarcoma,    benign 
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growths  and  cysts,  and  hydatid  disease  of  the  liver  should  be  men- 
tioned and  need  not  be  entered  into  here. 


DISEASES  OF  THE  PANCREAS. 

Cases  of  acute  hemorrhagic  pancreatitis  are  most  liable  to  be 
diagnosed  as  intestinal  obstruction  of  an  acute  type,  but,  in  the  first, 
stercoraceous  vomiting  and  visible  intestinal  peristalsis  are  not  present. 
Other  cases  again  may  be  diagnosed  as  perforating  ulcer  in  the  upper 
abdominal  zone  or  even  non-perforating  ulcer.  In  pancreatitis,  how- 
ever, the  quick  onset  of  symptoms  and  course  of  the  disease,  the  digest- 
ive symptoms  of  severe  nausea  and  vomiting,  sudden  pain  of  great 
severity  located  above  the  umbilicus  and  in  the  back;  the  marked  spasm 
of  the  abdominal  muscles  accompanied  with  exquisite  tenderness  and 
pain  requiring  enormous  quantities  of  morphine  to  control  it;  symptoms 
of  shock,  constipation,  or  diarrhea;  jaundice,  leucocytosis,  glycosuria, 
the  Cammidge  test,  and  tumor  formation  will  sooner  or  later  lead 
one  to  the  proper  diagnosis.  In  the  stage  of  gangrene,  the  fever 
(usually  not  present  in  the  acute  stage,  but  it  is  in  one-half  of  the 
gangrenous),  marked  leucocytosis  (18,000  to  33,000),  and  the  presence 
of  a  tumor  mass  all  following  the  history  of  the  acute  stage  may  be 
helpful.  Suppurative  pancreatitis,  which  may  follow  the  acute  hemor- 
rhagic inflammation,  or  be  a  complication  of  pancreatic  lithiasis,  a  pan- 
creatic cyst  or  cancer,  or  bile  passage  or  duodenal  inflammation,  and 
is  usually  more  difficult  to  diagnose  early  than  the  more  simple  acute 
forms.  This  is  mainly  due  to  the  more  chronic  course  found  in  about 
one-half  of  the  cases.  In  the  acute  cases  and  later  in  the  chronic 
forms,  the  symptoms  of  sudden  onset,  intense  pain,  vomiting  and 
collapse,  early  elevation  of  temperature,  chills,  sweats,  leucocytosis,  and 
diflferential  blood-count  and  tumor  would  be  helpful. 

Chronic  parenchymatous  and  chronic  interstitial  pancreatitis  are 
very  liable  to  be  overlooked  or  diagnosed  for  gastro-enteric  or  meta- 
bolic affections.  The  reasons  for  this  are  the  chronicity  of  the  course, 
the  few  definite  symptoms  accompanying  these  conditions,  and  their 
common  association  with  gall-stones,  carcinoma  or  cirrhosis  of  the 
liver,  arteriosclerosis  and  diabetes  mellitus.  Among  the  more  definite 
symptoms  that  might  lead  to  the  suspicion  of  a  chronic  pancreatitis 
aile:  the  existence  of  the  above-mentioned  conditions;  a  chronic  his- 
tory of  nausea,  vomiting,  and  epigastric  pain ;  loss  of  weight  and  strength, 
fatty  stools,  and  high  loss  of  albumin  from  foods  in  digestion  and  resorp- 
tion, glycosuria,  and  positive  results  from  the  Cammidge  tests. 
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Ptocreatic  CalculL — ^This  condition  is  diagnosable  to  a  slightly 
greater  extent  than  the  chronic  forms  of  pancreatitis.  The  most  fre- 
quent symptom  is  pain, — steady,  intermittent,  or  colick}', — located  in  the 
epigastrium  and  under  the  left  costal  margin  in  the  mammillary  line 
and  radiating  to  the  left  side  of  the  spine  or  to  the  left  shoulder  blade 
(in  biliary  colic  the  pain  is  on  the  right  side  near  the  umbilicus  or  in 
the  median  line;  also  this  pain  radiates  to  the  right  shoulder-blade  and 
shoulder),  passage  of  calculi  following  the  attacks  of  colic,  vomiting 
during  the  seizure,  temporary  jaundice,  symptoms  of  diabetes  melHtus, 
steatorrhea  and  azotorrhea. 

Pancreatic  Cysts. — ^These  are  diagnosed,  as  a  rule,  by  the  noting 
of  a  rounded,  fluctuating  tumor  situated  in  the  epigastrium,  usually  to 
the  left  of  the  median  line.  Small  cysts  are  not  palpable  from  without 
and  usually  escape  detection  during  life.  Sudden  disappearance  of 
a  cyst  occurs  from  rupture  into  the  peritoneal  cavity.  Pain  is  a  most 
constant  feature  and  may  be  present  before  the  cyst  is  large  enough  to 
be  palpable.  The  symptoms  of  pressure  on  the  adjacent  organs  are: 
those  of  stomach  distress  after  meals  and  gastric  intolerance  for  foods, 
anorexia,  vomiting,  colicky  pain,  constipation,  jaundice,  ascites,  and 
functional  disturbance  of  the  pancreas.  Sugar  in  the  urine  may  or 
may  not  be  present,  and  loss  of  weight  and  strength  are  usual.  The 
diagnosis  of  the  condition  usually  lies  between  cysts  connected  with 
the  other  abdominal  structures,  echinococcus  of  the  left  lobe  of  the 
liver,  distended  gall-bladder,  hydronephrosis,  and  abdominal  aortic 
aneurism. 

Carcinoma  of  the  Pancreas. — Cancer  and  sarcoma  of  the  pancreas 
are  diagnosable  only  after  considerable  observation,  the  constant 
presence  of  glucose  in  the  urine,  positive  Cammidge  tests,  the  noting 
of  an  immovable,  irregularly  shaped  tumor  mass,  chronic  jaundice, 
symptoms  of  pressure  upon  superior  mesenteric  and  splenic  arteries  or 
veins  or  upon  the  portal  vein,  the  rapid  fatal  course  including  marked 
emaciation  and  cachexia,  pain  and  the  gastro-intestinal  symptoms  of 
distaste  for  food  and  aversion  to  meats,  post-prandial  gastric  distress, 
eructations,  nausea  and  vomiting,  fatty  or  bulky  stools,  and  involve- 
ment of  the  adjacent  abdominal  organs  in  the  growth.  Tuberculosis 
and  syphilis  of  the  pancreas  need  not  be  entered  into  here. 

DISEASES  OP  THE  KIDNEYS. 

-  Nephritis. — Acute  and  chronic  parenchymatous  and  intestinal 
nephritis  are  diagnosed  by  urine  analysis  and  the  special  symptoms 
referable  to  these  affections.     Gastro-intestinal  work  should  include  a 
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complete  chemical  examination  of  the  urine  in  all  cases.     The  stomach 
conditions  that  are  met  with  in  nephritis  occur  in  the  acute  parenchym- 
atous types;  a  decrease  of  gastric  secretion   both   in    the  hydrochloric 
acid  and  enzymes  and  a  hyperchlorhydria  in  interstitial  nephritis ;  hypcr- 
motility,  gastric  catarrh,  nausea,  and  vomiting  in  the  frank  acute  fonn, 
and  in  the  chronic  forms,  anorexia,  pbst-prandial    distress,  flatulence, 
coated  tongue,  occasional  feelings  of  nausea,  and  possibly  vomiting,  thirst, 
and  diarrhea.     Amyloid  disease  of  the  kidneys    usually    follows  loog- 
standing  suppurations  or  tuberculosis,  and  the   urinalysis  and  physical 
examination  of  the  kidneys,  Hver,  and  spleen  are  usually  helpful  in  sus- 
pecting the  presence  of  this  condition.    The  pyogenic  affections,  such  as 
pyelitis,  ascending  pyelonephritis,  and  hematogenous  and  traumatic  infec- 
tions, are  diagnosable  best  by  urinalysis  and  the  constitutional  symptoms. 
Perinephritic  abscess  and  the  ureteral  conditions  need  not  be  included 
Acute  dilatations  of  the  stomach  are  occasionally  seen  in  eclampsia. 

Tuberculosis  of  the  Kidney. — This  disease  rarely  causes  confusioo 
with  the  gastro-enteric  affections.  It  may  be  suspected  in  acatc 
miliary  tuberculosis  when  oliguria  or  albuminuria  suddenly  develops. 
In  the  primary  infections,  the  disturbances  of  urination,  the  examina- 
tion of  the  urine  (particularly  the  noting  of  the  presence  of  tubercle 
bacilli),  cystoscopic  examinations  of  the  bladder,  ureteral  orifices  and 
ureters,  the  local  swelling  and  pain,  the  constitutional  symptoms,  fever 
and  rapid  pulse  are  important  matters.  The  gastro-intestinal  symptoms 
are  usually  late  and  consist  mainly  of  anorexia,  diarrhea,  and  bulimia. 
Tumors  of  the  kidney  need  not  be  included. 

Renal  and  Ureteral  Calculi. — Instances  of  this  condition  may  be 
mistaken  for  the  other  kidney  conditions,  disease  of  the  spine,  colic,  and 
gall-bladder  or  pancreatic  calculi.  The  diagnosis  is  made  by  exdosioa, 
the  character  and  radiation  of  the  pain  during  the  seizure,  the  passage  of 
bloody  urine,  anuria,  and  the  X-ray. 

DISEASES  OF  THE  HEART  AND  ARTERIES. 

These  are  diagnosable  by  the  many  symptoms  pertaining  to  these 
structures  of  the  body.  Secondary  chronic  gastritis  is  common  in 
advanced  heart  conditions,  and  at  these  times  the  test-meal  analysis 
usually  attests  an  achylic  stomach,  particularly  when  the  heart  com- 
pensation is  lost. 

Arteriosclerosis. — Gastro-intestinal  symptoms  are,  at  times,  found 
in  patients  who  have  a  generalized  arteriosclerosis,  or  in  those  in  whom 
the  splanchnic  arteries  are  solely  or  mainly  affected.  Among  thtst 
are :  abdominal  pain  of  a  paroxysmal  nature  lasting  for  a  few  moments 
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and  coming  at  various  times  each  day;  dull,  aching  soreness  and  throb- 
bing in  the  abdomen  (symptoms  that  are  increased  on  exertion) ; 
abdominal  distention  and  belching;  fullness  and  distress  after  meals; 
occasional  nausea,  vertigo,  and  an  achylic  stomach  due  probably  to 
the  waning  of  gastric  secretion  incident  to  age  as  well  as  to  the  local 
interference  with  the  circulation.  The  diagnosis  is  made  by  the 
examination  of  the  arteries,  the  maintained  high  arterial  tension,  and 
the  noting  of  the  cardiac,  and  renal  conditions  that  usually  accom- 
pany general  arterial  disease.  When  sclerotic  changes  markedly  affect 
the  abdominal  vessels  the  clinical  picture  is  many-sided — at  times  resem- 
bling the  gastro-intestinal  neuroses,  at  others  simulating  organic  disease. 
The  patients  usually  present  marked  weakness,  loss  in  weight,  distaste 
for  meat,  attacks  of  abdominal  pain,  often  occurring  paroxysmally  and 
at  night,  and  belching  and  flatus.  The  most  characteristic  clinical  phe- 
ncHnena  are  the  attacks  of  severe  abdominal  pain  in  the  epigastrium  and 
about  the  umbilicus,  usually  from  two  to  three  hours  after  a  heavy  meal, 
griping  and  twisting  in  character,  lasting  from  one  to  two  minutes, 
accompanied  with  a  sudden  rise  in  blood-pressure,  and  fear  and  anxiety 
on  the  part  of  the  patient. 

Functional  Cardiac  Conditions. — In  the  first  instance  certain  of 
,  these  may  be  mistaken  for  gastric  disease,  but  the  history  and  the 
.  noting  of  the  special  symptoms  usually  make  the  case  plain.    Among 
.  such  as  I  have  seen  that  have  come  under  observation  for  gastric  con- 
ditions are  tachycardia,  bradycardia,  arhythmia,  angina  pectoris,  and 
pseudo-angina,  but  all  of  these,  excepting  when  some  primary  gastric 
condition  was  also  present,  have  no  special  grouping  or  featuring  of 
gastro-intestinal  symptoms  to  warrant  delineation. 

Microcardia,  a  term  used  by  Adler  to  denote  the  presence  of  a  con- 

genitally  small  heart,  should  be  mentioned.     The  syndrome  occurs  in 

males  as  well  as  in  females,  although  it  appears  that  females  are  more 

predisposed.    As  a  rule,  there  are  no  subjective  symptoms  on  the  part  of 

the  heart.    Very  rarely  there  was  a  complaint  of  slight  palpitation  or  some 

shortness  of  breath  on  moderate  exertion.     The  symptoms  most  often 

complained  of  are  due  to  irregularities  of  the  nervous  system,  either  of 

the  peripheral  nervous  system,  or  else  of  the  psychic  sphere,  or  of  both. 

Usually  the  patients  belonging  to  this  class  complain  of  stomach  trouble. 

A  close  study  of  the  history  will  nearly  always  disclose  the  fact  that  they 

have  suffered  more  or  less  gastric  distress  as  long  as  they  can  remember. 

They   show  all   those   disturbances   which   are   commonly   attributed   to 

hyperacidity  and  the  formation  of  gas,  and  which  so  frequently  pass  under 

the  name  of  gastritis,  intestinal  fermentation,  etc.     Examination  of  the 

stomach  contents  after  a  test-meal  commonly  shows  a  greater  or  less 
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degree  of  hyperacidity,  or  rather  of  hyperchlorhydria,  but  no  signs  of 
ulceration  or  of  any  other  organic  lesion — simply  the  purely  nervous  form 
of  excessive  acidity.  So,  too,  careful  and  repeated  examination  of  the 
feces  shows  nothing  abnormal,  notwithstanding  the  continuous  complaint 
of  gas  formation  and  distress  from  distention  of  the  intestines.  The 
diagnosis  is  made  by  orthodiascopy,  the  X-rays,  and  careful  percussion  of 
the  heart. 

Endocarditis. — In  many  instances  of  disease  of  the  mitral  and  the 
aortic  valves,  mainly  when  regurgitation  exists,  a  chronic  gastritis,  an 
anachlorhydria  or  gastric  atony  are  present.  Examination  of  the  heart 
as  a  general  routine  is  necessary  in  all  abdominal  cases,  for  the  treatment 
of  a  disorder  in  the  heart  or  lungs  often  clears  the  gastric  symptoms. 

Myocarditis. — The  chronic  forms  of  myocarditis  not  infrequently 
are  accompanied  with  symptoms  that  bring  the  cases  under  observa- 
tion for  gastric  conditions.  Among  such  gastric  symptoms  are  epigas- 
tric fullness,  weight  or  pain  ascribed  to  an  indigestion,  and  post-meal 
distress  of  a  sensory  nature.  The  history,  examination  of  the  heart, 
etc.,  usually  disclose  plain  signs  of  myocardial  origin  in  each  case. 

Pernicious  Anemia. — The  weakness  seen  in  this  disease  is  com- 
monly accompanied  or  preceded  by  nausea  or  vomiting,  anorexia,  and 
sensory  disturbances.  Diarrhea  or  constipation  may  also  be  present, 
and  gastric  analysis  usually  shows  a  subacidity,  anacidity  or  achylia. 
High  albumin  loss  of  the  foods  is  common  in  consequence.  Examination 
of  the  urine  often  shows  a  marked  indicanuria,  in  about  one-half  of  the 
cases  albuminuria,  and  this  with  casts  in  about  one-fourth.  The  diagnosis, 
of  course,  is  made  by  the  examination  of  the  blood,  a  clinical  procedure 
that  never  should  be  neglected  in  any  instance  of  anemia. 

Chlorosis  and  Secondary  Anemia. — These  conditions  are  easily 
diagnosable  on  the  appearance  of  the  patient  and  the  blood  examina- 
tion. The  gastro-intestinal  symptoms  that  are  commonly  present  are: 
morbid  appetite  or  anorexia,  nausea  and  vomiting,  distress  after  eating, 
flatulency,  constipation,  and  palpitation  of  the  heart.  These  to  a  less 
degree  are  also  seen  in  instances  of  secondary  or  symptomatic  anemia 
from  any  cause.  In  chlorosis  the  largest  number  of  cases  have  a 
subacidity,  only  a  small  proportion  having  an  increase  of  secretion. 
But  a  strange  feature,  as  Liwschitz  has  shown,  is,  that  with  the  low 
secretion  a  decided  increase  in  gastric  motility  generally  exists. 
Gastroptosia  is  a  common  association  with  chlorosis.  The  following 
list,  representing  the  number  of  milligrams  of  iron  contained  in  100  grains 
of  the  dry  substance,  is  appended  for  assistance  in  the  dietetic  treatment 
of  these  cases. 
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Percentages  of  Ikon  in  Foods. 

White  bread  1.4      Potatoes    62 

Apples,  sweet   1.7      Green  peas  tkS 

Apples,  sour  2.1      French  beans  8.S 

Pears    22      Carrots    8.9 

Cow's  milk   Z3      Lentils    9.3 

Goat's  milk   Z5      Asparagus    10.5 

Brown  bread   2.5      Yolk  of  egg  18.3 

Red  currants    3.6      Green   chicory    22,0 

Rice    4.5      Cabbage    30.5 

Barley  47      Spinach    4a0 

Black  grapes  5.8 


lia. — ^The  gastro-intestinal  symptoms  of  this  disease  are 
usually  seen  late  in  the  course  and  as  a  rule  are  not  prominent  fea- 
tures. Among  these  are  nausea,  vomiting,  and  flatulency.  Occasionally 
a  diarrhea  is  early  and  obstinate.  The  observation,  blood  and 
physical  examinations  seldom  lead  one  astray  in  the  clinical  forms  of 
this  disease. 

In  Hodgkin's  disease  and  splenic  anemia,  the  chronicity  of  the 
disorder,  enlargement  of  the  lymph  glands,  splenomegaly,  anemia — 
consisting  of  a  moderate  reduction  in  hemoglobin  and  both  the  red  and 
white  cells — hematemesis,  pigmentation  of  the  skin,  and  jaundice  are  the 
main  diagnostic  points.  The  gastro-intestinal  symptoms  are  those  due  to 
the  anemia  and  the  chronic  constitutional  effects  on  the  system.  As  a 
rule,  the  latter  are  not  prominent  features  in  the  case. 

DISEASES  OF  THE  LUNGS. 

Tuberculosis. — Symptoms  in  the  digestive  canal  are  present  sooner 
or  later  in  almost  every  case  of  well-established  tuberculosis.  .Some- 
times the  gastro-intestinal  and  the  general  symptoms  are  manifest  Ijefore 
those  of  the  respiratory  tract,  and  not  a  few  incipient  cases  are 
seen  in  which  the  chest  examination  is  negative,  in  so  far  as  definite 
physical  signs  are  concerned,  but  in  which  the  gastro-intestinal  and 
general  conditions  are  well  established.  Among  these  may  be  men- 
tioned coated  tongue,  a  persistent  anr>rexia  in  a  persr>n  in  whom 
the  appetite  had  always  l^en  good,  post-prandial  distress,  eructations, 
nausea  with  or  without  vomiting,  gastralgia,  a  possible  gastric  hyper- 
acidity in  the  early  course  of  the  disease,  from  loss  of  general  body 
tone  a  myasthenia  with  subniotility  that  latrr  \*s  liable  to  flevelr>|)  into  a 
distinct  atony  of  the  stomach,  cnteraljjia;  ron^ttjmtion,  iH>Hsibly  alter- 
nating with  diarrhea,  but  a  more  steady  diarrhea  or  tenrleney  to  UK.sr 
movements  later;  catarrhal  enteritis,  ^yfnfitonin  n(  <v>|/»nir  nlrrration,  aful 
afternoon  fever  of  low  (kf^rvv.  Ah  a  rule,  thr  (jaMro-intcHtinal  «iymptrfin*» 
are  controlled  with  difficulty  iiiilr^^  tlir  t\hr;t^r  ranging  their  pnKltirtioii 
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had  been  recognized  and  improvement  had  been  made  in  the  general  way. 
Possibly  the  most  unfortunate  cases  of  pulmonary  tuberculosis  are 
those  in  which  anorexia  and  gastric  distress  after  the  ingestion  of 
foods  are  marked  features  in  the  beginning  of  the  disease.  I  have 
often  observed,  in  fact  it  is  the  rule,  that  in  such  individuals  the  foods 
cannot  or  will  not  be  taken  in  sufficient  amounts,  and  thus  the  prog- 
nosis for  recovery  is  always  poor.  Other  cases  are  seen  in  which 
appetite  is  a  feature  of  prominence,  and  in  these  (when  seen  early 
enough)  and  those  in  whom  an  appetite  can  be  worked  up  or  at  least 
sufficient  amounts  of  food  are  taken,  the  results  of  treatment  are  gen- 
erally better.  There  probably  is  no  more  difficult  problem  in  medicine 
than  that  of  maintaining  a  high  enough  feeding  in  the  first  class  of 
patients,  or  those  who  later  develop  marked  anorexia  and  gastric  distress 
of  a  sensory  nature.  In  many  of  these  it  is  as  if  the  toxins  of  tuberculosis 
cause  a  hypersensitiveness  of  the  stomach,  and  the  parent  disease, 
being  essentially  chronic  or  progressive,  makes  feeding  doubly  difficult. 
Still,  it  must  not  be  forgotten  that  gastric  analysis  of  a  large  number 
of  cases  in  the  early  stage  shows  a  normal  or  increased  degree  of 
gastric  juice  secretion,  and  it  is  only  when  the  disease  is  well  advanced 
or  mixed  infection  and  fever  exist  that  the  secretory  function  dimin- 
ishes. In  any  infectious  disease  a  high  fever  for  a  short  time  or  a 
low  fever  running  for  a  length  of  time  usually  is  accompanied  with 
subacidity,  anacidity  or  achylia.  In  tuberculosis  too  much  attention 
should  not  be  paid  to  changing  the  diet  to  meet  the  gastric  analysis 
or  the  stomach  symptoms.  A  much  better  plan  is  to  change  the  forms 
in  which  the  various  articles  of  diet  are  taken,  depending  more  upon 
those  that  can  be  given  in  a  fluid,  semifluid  or  finely  comminuted  form. 
These  should  be  given  at  frequent  intervals  during  the  day,  care  being 
taken  that  those  selected  and  their  quantities  should  represent  the 
highest  caloric  values  in  the  smallest  bulk,  and  that  enough  caloric 
units  are  given  each  day  to  more  than  maintain  tissue  equilibrium,  the 
best  standard  being  the  highest  tolerance  of  the  individual.  Haus- 
mann  has  drawn  attention  to  the  fact  that  often  in  cases  of  incipient 
pulmonary  tuberculosis,  when  no  special  or  definite  chest  symptoms 
exist,  examination  of  the  contents  of  the  morning  fasting  stomach 
will  show  the  presence  of  tubercle  bacilli  swallowed  during  the  night 
and  making  possible  a  diagnosis  of  the  lung  aflPection.  I  wish  to  add 
my  confirmation  to  the  value  of  these  examinations,  for  in  early  cases 
I  have  observed  the  organisms  in  the  empty  stomach  a  number  of 
times  before  cough  and  expectoration  had  developed.  Thus  the  author 
believes  that  these  examinations  are  of  much  clinical  value. 

Asthma,  emphysema,  hay  fever,  pleuritis,  pneumonia,  and  other 
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lung  conditions  are   sometimes  accompanied   with   gastro-intestinal 
symptoms,  but  these  require  no  special  mention  here. 

Asthma  Dyspepticum. — Asthma  due  to  digestive  disturbances  was 
first  described  in  children  under  this  term  by  Henoch.  Since  then 
other  observers  have  drawn  attention  to  cases  of  dyspeptic  asthma  in 
the  adult.  The  cases  are  represented  in  those  of  periodic  attacks  of 
asthma  at  long  intervals  in  which  the  attack  comes  on  after  some  indis- 
cretion in  eating,  drinking  or  the  use  of  tobacco,  and  the  more  chronic 
and  continued  forms  in  which  the  attacks  of  asthma  appear  without 
cause.  The  respiratory  attacks  are  distinctly  different  from  those  of 
true  asthma  in  that  prolonged  expiration  is  not  a  marked  feature,  the 
seizures  of  difficult  breathing  (inspiration)  are  more  intense,  and  the 
general  symptoms  of  cold  extremities,  cyanosis,  and  collapse  are  more 
noticeable.  Intense  griping,  cardiac  pains,  like  those  in  angina  pectoris, 
may  be  present.  The  condition  is  probably  precipitated  by  a  hyperes- 
thesia of  the  stomach  (Boas),  although,  in  my  opinion,  it  is  mostly  due 
to  pressure  of  the  fundic  end  of  the  stomach  (gaseous)  lifting  the  right 
dome  of  the  diaphragm  and  pressing  the  heart  forward  and  the  left  lung 
upward  and  diminishing  the  capacity  of  the  left  chest.  These  same 
attacks  can  be  produced  in  some  persons  by  over-inflation  of  the  stomach. 
The  conditions  that  are  often  present  in  these  cases  are  gastric  atony, 
gastroptosia,  hepatoptosia,  hyperchlorhydria,  low  or  absent  acidity,  chronic 
gastritis,  constipation,  and  arteriosclerosis.  Treatment  directed  to  these 
conditions  usually  relieves  and  often  cures  many  of  the  cases. 
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Diabetes  Mellitus. — Not  a  few  cases  of  diabetes  mellitus  first  come 
under  observation  for  the  treatment  of  gastro-intestinal  disorders. 
Among  the  conditions  and  symptoms  that  have  been  noted  are: 
anorexia,  bulimia  or  polyphagia,  dry  mouth,  thirst,  sensory  gastric 
disturbance,  gastrectasia  from  the  enormous  quantities  of  food  and 
liquids  taken,  gastric  catarrh,  constipation,  diarrhea  and  steatorrhea. 
The  examination  of  the  urine  for  glucose,  etc.  (a  matter  necessary  in 
the  handling  of  all  gastro-intestinal  affections),  together  with  the 
other  symptoms,  such  as  polyuria,  emaciation,  sweet  taste  in  the 
mouth,  boils,  carbuncles,  gangrene,  neuritis,  etc.,  always  discloses  the 
proper  diagnosis.  As  a  rule,  however,  most  of  the  cases  of  diabetes 
mellitus  have  comparatively  little  or  no  gastro-intestinal  disturbance 
other  than  constipation,  and  it  is  often  surprising  that  even  in  extreme 
types  of  the  disease  the  gastric  digestion  remains  good.  This  may 
be  due  to  the  acid  bodies  present  in  the  majority  of  these  patients 
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assisting  digestion,  or  to  the  glucose  content  in  the  blood  and  secre- 
tions inhibiting  fermentation  and  putrefaction. 

Gout. — In  cases  of  acute  gout,  loss  of  appetite,  flatulence,  and 
the  symptoms  of  gastric  hyperacidity  may  be  present  In  the  chronic 
or  irregular  forms  alimentary  disturbances  are  the  rule.  Among  the 
symptoms  and  conditions  noted  are:  psoriasis  of  the  tongue,  parotiditis 
and  recurring  pharyngitis,  hyperchlorhydria  and  periodic  gastrosuccor- 
rhea,  sensory  stomach  S3miptoms,  low  forms  of  acute  gastric  and  enteric 
catarrh,  constipation,  acute  colicky  attacks  followed  by  diarrhea,  and 
increase  of  indican  in  the  urine. 

Instances  of  digestive  disturbance  in  obesity,  scurvy  and  rickets 
need  not  be  treated  here.  States  of  indigestion  are  also  common  in  the 
subacute  and  chronic  forms  of  rheumatism,  in  arthritis  deformans, 
Addison's  disease,  and  angioneurotic  edema. 

DISEASES  OF  THE  UTERUS  AND  ADNEXA. 

Reflex  disturbances  of  the  stomach  are  common  in  disease  of  the 
female  internal  generative  organs  and  appendages.  That  the  associa- 
tion between  the  two  organs  is  intimate  is  seen  in  the  nausea,  loss 
of  appetite  and  bad  breath  during  menstruation,  the  vomiting  and 
craving  for  certain  special  foods  during  pregnancy,  the  gastric  disturb- 
ances accompanying  the  menopause,  and  the  commcMi  association  of  gas- 
tro-intestinal  conditions  with  pelvic  organ  disease.  During  menstrua- 
tion it  is  common  to  observe  subacidity  or  anacidity,  the  normal  secre- 
tion establishing  itself  after  the  first  day  or  so.  For  this  reason 
test-meals  should  not  be  extracted  during  this  period.  Kehrer  has 
shown  that  in  the  first  six  months  of  pregnancy  the  gastric  secretions 
are  lessened,  the  condition  sometimes  continuing  to  labor,  although  the 
motility  is  generally  normal.  Following  the  loss  of  blood  during  labor, 
the  digestive  capacity  usually  is  diminished  for  a  few  days.  About 
one-half  of  the  women  at  the  climacteric  have  a  gastric  subacidity  of  a 
continued  nature.  Dysmenorrhea,  retroversion  of  the  uterus,  cervical 
stenosis,  chronic  pelvic  inflammation,  menopause  with  atrophia  uteri, 
salpingitis,  parametritis,  endometritis,  endocervicitis,  myoma  uteri, 
and  procidentia  uteri  may  be  combined  with  gastric  symptoms.  The 
following  conditions  and  symptoms  may  be  present :  gastritis,  neuroses 
of  the  sensory  or  secretory  types,  gastroptosia,  nephroptosia,  coloptosia, 
mucous  colitis,  post-prandial  distress,  pyrosis,  eructations,  nausea  and 
occasional  periods  of  vomiting,  distress  or  pain  on  pressure  over  the 
epigastrium  or  other  parts  of  the  abdomen,  mucous  stools  and  con- 
stipation.    Most  of  these,  however,  are  due  to  primary  conditions  in 
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the  digestive  canal,  and  only  influenced  toward  relief  to  the  extent  that 
operation  or  cure  of  the  pelvic  condition  might  improve  the  general 
body  state  and  nutrition  of  the  neural  system.  However,  clinical  experi- 
ence will  prove,  in  women  who  have  marked  gastro-intestinal  symptoms 
and  pelvic  disease  or  disorder,  that  in  more  than  two-thirds  of  them  the 
gastro-intestinal  symptoms  are  due  to  bona  fide  conditions  affecting  the 
alimentary  canal,  which  are  separate  and  apart  from  the  pelvic  condition. 

DISEASES  OF  THE  SKIN. 

Urticaria  and  Erythema. — As  is  well  known,  these  conditions  are 
.  .  commonly  due  to  absorption  into  the  body  of  poisonous  substances 
ingested  with  the  food  (lobsters,  crabs,  fish,  tainted  ice-cream,  straw- 
berries, canned  foods).  In  cases  of  urticaria,  even  the  recurrent  type,  it 
will  commonly  be  found  that  a  marked  hyperchlorhydria  exists  while 
the  skin  eruption  is  present. 

Eczema. — As  Hyde  has  suggested,  cases  of  eczema  arc  often 
accompanied  or  produced  by  morbid  affections  of  the  digestive  organs. 
To  these,  of  course,  the  constitutional  states,  such  as  gout,  chronic 
rheumatic  states,  diabetes,  anemia,  etc.,  are  added.  The  association 
between  eczema  and  abnormal  conditions  of  digestion  has  not  been 
established,  but  that  such  a  possibility  of  cause  and  effect  exists  is 
strongly  borne  out  by  results  in  the  treatment  of  many  of  the  derma- 
tological  affections.  Before  the  eruption  appears  in  herpes  zoster  and 
iTvhen  the  lower  spinal  nerves  on  the  left  side  are  involved,  the  cases 
may  be  mistaken  for  some  of  the  various  painful  types  of  acute  gastric 
disturbance ;  the  same  is  true  of  right-sided  "shingles"  with  regards  to 
acute  conditions  of  the  liver  and  gall  passages.  States  of  chronic  excessive 
putrefaction  in  the  intestines  are  the  commonest  cause  of  chronic  eczema. 

DISEASES  OF  THE  NERVOUS  SYSTEM. 

Epilepsy. — Gastric  hyperesthenia,  gastroptosia,  gastric  atony,  and 
states  of  habitual  constipation  or  fermentation  are  common  associa- 
tions with  epilepsy.  Cases  are  seen  in  which  a  violent  gastric  crisis 
occurs  parallel  to  the  epileptic  seizure,  the  attacks  occurring  about  two 

^    hours  after  a  meal.     In  these,  pain  and  intense  nausea  or  vomiting  may 

^  *  be  present.     An  aura  may  be  abdominal  in  location. 

Chorea. — States  of  fermentation  and  putrefaction  of  the  stomach 
contents  have  been  described  in  a  case  of  chorea  by  Ewald  and  Witte, 
in  which  they  obtained  from  the  stomach  250  cubic  centimeters  of  a 
yellowish-brown,  fetid,  almost  fecal-like  stomach  contents,  and  in 
which  acetone   was   noted   in  the   urine.     One   case,   which   at  opera- 
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tion  proved  to  be  one  of  pyloric  stenosis  the  result  of  ulcer,  was 
relieved  of  the  choreiform  •movements  as  well  as  the  purely  gastric 
phenomena  by  treatment  directed  to  the  condition  of  the  stomach. 
States  of  tetany  are  much  more  common  than  choreiform  seizures  in 
the  above-described  stomach  condition. 

Brain  Tumors. — Projectile,  ''purposeless"  vomiting  is  met  with  in 
about  50  per  cent,  of  the  cases*  of  tubercular,  gliomatous,  syphilitic, 
sarcomatous,  cancerous,  or  cystic  tumors  of  the  brain.  The  bowels  are 
usually  constipated  in  these  cases,  and  blindness  and  convulsive 
seizures  exist.  Simple  morning  nausea  with  vomiting  of  tasteless  fluid 
which  disappears  during  the  day  may  be  beginning  symptoms  of  cerebellar 
tumor.  As  time  goes  on,  the  typical  ataxia  and  symptoms  denoting  pres- 
sure on  the  fifth,  sixth,  seventh,  eighth  and  ninth -cranial  nerves  ensue. 
These,  with  retinal  changes  and  exaggerated  reflexes,  suggest  the 
diagnosis.  Persistent  vomiting,  with  pains  in  the  abdomen,  may  pre- 
cede the  paralytic  evidences  of  a  hemiplegia  some  hours.  These  cases 
usually  present  doubts  as  to  whether  the  rupture  of  the  blood-vessel  in  the 
brain  occurred  consequent  to  the  strain  of  vomiting,  or  whether  a  small 
hemorrhage  had  taken  place  in  the  internal  capsule,  causing  the  vomiting 
in  the  first  instance,  and,  the  hemorrhage  continuing,  this  being  lost  with 
the  production  of  the  paralysis. 

Locomotor  Ataxia. — Visceral  crises,  characterized  by  sudden 
attacks  of  paroxysmal  pain  in  the  gastric,  laryngeal,  renal,  cardiac, 
rectal  and  genital  regions,  are  often  met  with  in  this  disease.  Of  these, 
gastric  crises  are  by  far  the  most  common  and  may  also  be  accom- 
panied with  vomiting  and  even  hematemesis.  It  has  been  reported 
that  hyperacidity  of  the  stomach  is  the  most  common  condition  of 
secretion  in  tabes  dorsalis.  In  the  9  cases  in  which  I  have  made  test- 
meal  analysis  (8  men,  1  woman),  a  normal  secretion  was  found  in  5, 
subacidity  in  3,  and  hyperacidity  in  1.  Gastric  hyperesthesia  is 
decidedly  more  regularly  seen,  and,  after  the  condition  had  been  estab- 
lished for  years  and  the  bladder  and  rectal  symptoms  are  present, 
atonic  conditions  of  the  hollow^  viscera  of  the  abdomen  are  not 
uncommon. 

Neurasthenia. — There  is  no  condition  or  disease  of  the  neural 
system  that  is  more  commonly  accompanied  by  gastro-intestinal  symptoms 
than  neurasthenia.  The  mental,  spinal,  vasomotor  states  present  in 
these  cases,  and  the  sensitiveness  of  the  upper  splanchnic  area  to  con- 
stitutional conditions,  make  possible  a  great  liability  of  gastro-intestinal 
symptoms  in  neurasthenia.  Hardly  a  case  of  general  neurasthenia  is 
seen  in  which  disturbances  pertaining  to  the  stomach  or  digestion  of  foods 
are  not  also  present.     Among  such  may  be  mentioned:   distress  coming 
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on  acutely  after  meals;  weight,  fullness,  burning,  pricking,  hot  and  cold 
and  squeezing  sensations  in  the  gullet,  fauces,  tongue,  and  lips ;  those  of 
hyperacidity,  pyrosis  and  flatulency  after  meals,  tympanites,  and  con- 
stipation. Among  the  pathological  conditions  in  the  abdomen  that  may 
also  be  present  are :  prolapse  of  the  various  organs,  hyperchlorhydria  and 
gastrosuccorrhea,  chronic  gastric  or  enteric  catarrh,  myasthenia,  atony 
or  dilatation  of  the  stomach  or  colon,  and  hyperesthesia  gastrica,  gas- 
tralgia  and  enteralgia.  Quite  obviously,  as  the  abdominal  symptoms 
of  neurasthenia  predominate  over  the  corporal,  the  abdominal  type  of 
neurasthenia  should  be  thought  of  first,  and  the  cerebral,  vasomotor, 
spinal,  and  urinary  symptoms  be  looked  upon  as  resulting  or  referred 
from  the  abdomen.  On  the  other  hand,  should  the  symptoms  be 
mainly  corporal  and  but  little  or  not  at  all  abdominal,  general  nervous 
weakness  should  be  thought  of.  Naturally,  when  the  abdominal  con- 
ditions mentioned  are  present,  attention  directed  to  them  should 
always  be  given  in  the  treatment  of  the  case;  particularly  is  this 
important  in  the  abdominal  types  of  the  disorder. 

Hysteria. — This  functional  disorder  is  commonly  accompanied  by 
symptoms  referred  to  the  digestive  tract.  Among  these  may  be  men- 
tioned globus  hystericus,  dysphagia,  hysterical  vomiting,  regurgita- 
tion of  food  without  nausea  or  true  vomiting  and  possibly  persisting 
for  months,  aversion  to  and  obstinacy  in  the  taking  of  foods,  depraved 
appetite,  sensory  gastric  disturbance,  flatulency,  constipation,  diar- 
rhea, hiccoughing  and  peristaltic  unrest  of  the  stomach  and  reversed 
peristalsis  of  the  intestine.  The  character  and  persistency  of  these 
and  the  other  symptoms  in  spite  of  all  forms  of  treatment  usually  make 
diagnosis  easy. 
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Functional  Disturbances  of  the  Stomach, 


DISTURBANCES  OF  SECRETION. 

Hyperacidity  and  Hypersecretion. 

Classification  of  States  of  Excess  Gastric  Juice  Secretion. 

Hypersecretion  of  gastric  juice,  represented  both  in  the  conditions 
designated  as  hyperchldrhydria  or  gastrosuccorrhea,  is  a  symptom  of 
some  form  of  irritative  stomach  disorder.  It  should  be  looked  upon  as 
a  symptom  to  as  much  an  extent  as  edema  is  recognized  as  a  symptom 
of  renal,  cardiac,  or  blood  disease,  or  a  cough  or  expectoration  is 
of  disease  of  the  respiratory  tract.  The  sooner  this  is  generally 
observed  the  better  it  will  be  for  a  fuller  practical  understanding  of 
what  are  the  commonest  of  all  demonstrable  gastric  conditions.  In 
this  volume  a  functional  distinction  is  made  in  the  types  of  excessive 
secretions  that  may  exist;  the  tewn  hyperchlorhydria  representing  a 
too  high  secretion  of  gastric  juice  occurring  only  during  gastric  diges- 
tion, the  stomach  being  alkaline  or  neutral  in  the  interval,  and  the 
term  gastrosuccorrhea  representing  a  more  continuously  high  secre- 
tion during  gastric  digestion  and  persisting  to  a  less  extent  when  the 
organ  is  empty  of  food.  The  latter  form  is  divided  into  two  arbitrary 
forms,  namely,  gastrosuccorrhea  periodica  designating  that  form  in 
which  the  total  clinical  course  of  the  condition  is  short,  and  gastro- 
succorrhea chronica  referring  to  the  form  in  which  the"  condition  is 
continued  over  a  length  of  time.  In  clinical  work  it  is  not  possible  to 
divide  the  different  degrees  of  hyperacidity  or  hypersecretion  in  a 
definite  way,  and  assign  all  cases  as  positively  belonging  to  one  of  the 
three  types.  Assuming  the  cause  of  increased  secretion  to  be  irrita- 
tion, insensible  clinical  gradations  from  one  state  into  another  are 
seen.  That  is,  first  there  is  hyperchlorhydria,  then  gastrosuccorrhea 
periodica,  and  finally  gastrosuccorrhea  chronica.  These  cannot  be 
considered  as  separate  diseases  or  distinct  clinical  conditions,  but 
rather  degrees  of  hypersecretion  which  in  severity  follow  in  the 
order  mentioned.  Further,  hyperchlorhydria  has  been  understood  as 
an  abnormal  secretion  represented  by  the  gastric  juice  containing  an 
increased  amount  of  hydrochloric  acid  in  the  unit  of  quantity, 
(754) 
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whereas  gastrosuccorrhea,  or  hypersecretion,  is  understood  as  a  quan- 
titative change  in  the  amount  of  gastric  juice,  the  relative  proportion 
of  hydrochloric  acid  in  a  given  amount  of  gastric  juice  being  normal  or 
above.  These  latter  distinctions,  however,  are  not  always  practical  for 
the  reason  above  stated. 

Boas,  Strauss  and  Zweig  class  some  of  the  cases  of  increase  in  the 
quantity  of  gastric  juice  during  digestion  as  hypersecretion,  the 
pathognomonic  feature  being  an  empty  stomach  in  the  fasting  condi- 
tion. Undoubtedly  a  number  of  such  cases  exist,  but  they  are  hardly 
more  numerous  than  those  of  a  simple  nature  (hyperchlorhydria  of  a 
dietetic  type)  in  which  more  or  less  acid  content  is  found  in  the  fast- 
ing stomach.  Furthermore,  is  it  not  reasonable  to  believe,  in  the 
cases  in  which  the  fasting  stomach  is  free  of  acid,  that  the  secretion  of, 
say,  twice  as  much  gastric  juice  of  a  relatively  normal  acidity  is  never- 
theless not  a  digestive  hyperchlorhydria.  What  practical  difference  in  the 
diagnosis  of  secretory  conditions  is  there  in  making  clinical  distinctions 
between  instances  of  50  cubic  centimeters  of  filtrate  from  test- 
meals  with  a  hydrochloric  acidity  of  60®,  and  100  cubic  centimeter 
returns  having  an  hydrochloric  acidity  of  30°  ?  None  that  I  can  see 
excepting  as  to  motor  activity.  What  concerns  us  in  this  connection  is 
the  total  amount  of  hydrochloric  acid  and  enzyme  that  is  secreted 
during  gastric  digestion,  and  the  chemistry  of  the  stomach  in  the 
interval.  My  opinion  is  that  the  element  of  gastric  motility  has  not 
received  the  degree  of  attention  in  the  diagnoses  of  states  of  increased 
secretion  that  it  deserves.  In  the  close  analysis  of  many  cases  in 
which  the  diagnoses  of  hyperchlorhydria  and  gastrosuccorrhea  looked 
reasonable,  it  was  found  that  the  motility  of  the  stomach  was  as 
much  and  often  more  responsible  for  the  high  acidity  or  the  large 
gastric  juice  return  as  were  states  of  the  secretory  apparatus  itself. 
The  fact  is,  there  are  two  opposite  and  still  associated  conditions  that 
influence  gastric  chemistry,  namely,  the  states  of  secretion  and  the 
states  of  motility.  For  instance,  a  hypermotility  may  exist  with  an 
increased  secretion  and  still  the  test-meal  analysis  in  respect  of 
acidity  be  normal  or  even  subnormal;  a  hypomotility  may  exist  with  a 
normal  secretion  and  still  the  test-meal  analysis  be  that  of  hyper- 
chlorhydria and  even  gastrosuccorrhea;  and  a  mechanical  pyloric 
obstruction  or  spasm  may  exist  and  still  the  test-meal  analysis  be 
that  of  normal  or  states  of  increased  secretion.  Assuming  that  we 
accept  the  established  clinical  divisions  and  also  consider  motility, 
how  are  we  to  differentiate  degrees  of  departure  from  normal  in 
clinical  work? 

The  return  of  an  Ewald  meal  from  a  normal  stomach  should  give 
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between  20  and  70  cubic  centimeters  of  filtrate,  with  a  free  hvdrochlo: 
acid  of  20  and  30  degrees,  and  a  total  hydrochloric  acid  between  50  ai 
60  degrees.  A  hyperchlorhydria  usually  gives  between  50  and  1< 
cubic  centimeters  of  filtrate  of  the  same  or  higher  hydrochloric  ac 
acidity,  the  stomach  being  practically  empty  of  food  at  the  second  ho 
after  the  taking  of  the  meal,  and  always  neutral  or  alkaline  in  anotl 
hour's  time ;  such  a  return  may  also  be  seen  in  slight  degrees  of  my; 
thenia  with  or  without  a  hyperchlorhydria.  A  gastrosuccorrh 
usually  gives  over  100  cubic  centimeters  of  filtrate  of  a  relatively  hi 
hydrochloric  acid  acidity,  the  stomach  not  being  practically  empty 
the  second  hour,  the  acidity  then  being  about  one-half  that  of  the  fo 
going,  and  following  this  a  more  or  less  constant  acidit}'  even  wl: 
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Fig.  116. — Course  of  acidity  of  the  gastric  juice  following  an  Ewald 
test-meal  of  a  roll  weighing  40  grams  and  one  and  a  half  glasses  of 
water.  Black  line  represents  the  total  acidity.  Red  line,  the  free  hydro- 
chloric acid.     Dotted  red  line,  the  combined  acids. 

the  Stomach  is  empty  after  meals  and  in  the  mornings;  in  prima 
atony  and  dilatation,  or  secondary  atony  of  a  benign  type,  the  sar 
findings  would  be  noted,  excepting  that  food  retention  would  be  mc 
of  a  feature,  and  thus  the  mixed-meal  diet  methods  of  examinatio 
would  be  necessary  to  make  detailed  observations.  Although  the  c 
classifications  are  now  quite  useless,  they  answer  for  the  purpose 
presenting  the  symptomatology  of  this  varied  subject  along  sor 
definite  lines  and  thus  will  be  retained. 

A  simple  and  still  most  practical  way  to  diagnose  and  express  t 
status  of  acid  secretion  of  the  stomach  is  to  use  a  single  figure  to  expit 
the  total  acid  in  the  test-meal.  Considering  amounts  up  to  90  cut 
centimeters  of  unfiltered  gastric  content  as  the  normal  quantity  ujx 
extraction,  about  60  cubic  centimeters  will  represent  the  quantity  of  flu 
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when  it  has  been  filtered,  and  it  is  therefore  evident  that  a  unit  of  the 
filtrate  represents  a  higher  acidity  than  the  same  amount  of  the  unfiltered 
test-meal  would  have,  since  the  starch  substance  left  on  the  filter  paper, 
being  soHd,  has  a  low  standard  of  acidity  as  compared  to  the  fluid  that  has 
run  through.  It  is  very  practicable  for  the  purpose,  however,  to  figure  tlrc 
acidity  of  the  whole  return,  for  this  would  express  the  acidity  present  in 
the  stomach  when  food  is  being  digested,  and  the  plan  I  employ  and 
would  advise  is  the  following:  The  total  return  is  measured,  then  the 
acidity  of  a  filtered  portion  is  obtained,  and  the  total  acid  secreted  is 
estimated  on  the  basis  of  the  total  return.    For  instance : — 

Total  return  90  c.c. 

I    30  degrees  of  free  hydrochloric  acid 
10  c.c.  of  filtrate  contains  }    30        ••         "    combined    " 

(    10        "         "    total  acidity 

The  total  hydrochloric  acid  would  then  be  60.  This  figure  is  multiplied 
by  the  total  return  90,  giving  5.400,  which  is  the  expression  of  the  total 
hydrochloric  acid  of  that  test-meal. 

After  several  thousand  estimations  on  this  basis  I  have  placed  the 
figure  5.000  as  the  expression  of  the  acidity  that  should  not  be  exceeded. 
If  exceeded,  it  is  conclusive  of  a  higher  than  normal  hydrochloric  acid 
content  of  the  stomach.  This  plan  of  estimating  assumes  that  the  stomach 
had  been  emptied  at  the  time  of  the  test-meal  extraction,  which  is  always 
accomplished  by  means  of  the  author's  tefet-meal  bottle.  If  this  plan  were 
more  generally  employed,  cases  of  disturbances  of  motility  and  pyloric 
stenosis  would  not  so  often  be  diagnosed  as  errors  of  secretion.  The  free 
HCl  figure  would  be  2.500. 

ETIOLOGY  AND  PATHOLOGY. 

Hyperchlorhydria,  or  hyperacidity  of  the  stomach,  is  the  most  fre- 
quent of  all  gastric  disturbances,  seen  in  about  one-third  of  all  gastric 
conditions.  The  affection  is  observed  in  the  young  and  middle  aged, 
and  not  so-frequently  in  the  old.  It  is  said  to  be  found  more  frequently 
among  the  better  and  wealthier  classes  than  among  the  poor,  but  of  this 
I  have  my  doubts  if  we  can  consider  dispensary  patients  as  poor.  Of 
560  patients  in  private  practice  suffering  from  digestive  disturbance  the 
diagnosis  of  hyperchlorhydria  was  made  in  171  (30  per  cent.),  and  of 
170  in  dispensary  work  the  diagnosis  was  made  in  298  (42  per  cent.). 
The  fact,  as  Jaworski  has  pointed  out,  that  the  condition  occurs  with 
great  frequency  among  the  Polish  Jews  may  account  for  the  comparative 
highness  of  the  last  figures.     Although,  in  my  opinion,  the  factor  of 
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neurosis  may  be  equalized  between  the  two  sets  of  patients,  that  of 
improper  or  poor  feeding  was  decidedly  more  prominent  in  the  clinic 
patients.  Among  the  Jewish  races  the  commonest  gastric  neuroses  are 
those  of  sensory  types.  No  anatomical  lesions  are  demonstrable  in  cases 
pi  simple  hyperacidity.  The  following  factors  are  important  in  its 
production : — 

1.  Disturbances  in  the  secretory  apparatus  of  the  stomach  due  to 
mental  states.  These  are  noted  in  cases  of  mental  strain,  mental  over- 
work, anxiety^  worry,  hysteria,  neurasthenia,  melancholia,  and  certain 
psychic  conditions.  From  the  works  of  Pawlow^  and  Cannon^  we 
have  learned  of  the  intimate  relationship  that  exists  between  states 
of  the  mind  and  secretion  and  motility  of  the  gastro-enteron.  From 
these  and  clinical  observations  it  is  logical  to  infer  that  any  quick  or 
sudden  mental  shock  may  bring  on  states  of  low  or  absent  secretion 
or  motility,  and  when  these  are  continued  over  a  length  of  time  (mental 
strain)  the  very  opposite  may  occur  in  the  secretion,  the  motility  at 
the  same  time  remaining  normal  or  even  being  depressed. 

2.  Indiscretions  in  diet,  such  as  the  use  of  irritating,  too  bulky 
foods,  the  continuous  taking  of  too  large  meals,  the  abuse  of  alcohol, 
coffee  and  tea  and  particularly  that  of  tobacco,  hasty  eaters,  drinkers 
of  too  hot  or  too  cold  fluids  or  carbonated  beverages  particularly  with 
the  meals,  foods  that  are  too  highly  seasoned  with  condiments  or 
heavy  users  of  garlic,  chives,  or  onions,  and  those  who  eat  much  candy 
or  are  frequenters  of  the  soda-water  counter. 

3.  Primary  myasthenic  or  atonic  states  of  the  stomach  are  given 
as  causes.  As  to  whether  these  should  be  considered  as  etiological 
factors  of  hyperacidity  I  have  my  doubts.  The  study  of  states  of 
secretion  in  the  cases  of  primary  types  of  atony  from  all  causes  cer- 
tainly does  not  definitely  warrant  this  association.  I  believe  that  the 
connection  is  more  apt  to  be  the  reverse — that  is,  first  a  long-standing 
hyperacidity  and  then  the  resulting  atony.  Normal  and  low  gastric 
secretions  are  very  common  with  atony  and  the  former  are  not  always 
transcending  states  from  hyperacidity  as  might  be  caused  by  a  chronic 
gastritis. 

The  same  holds  quite  true  in  so  far  as  constipation  from  intestinal 
or  gastro-intestinal  atrophy  is  concerned.  This  form  of  constipation 
is  chronic,  and  in  these  cases  states  of  high  gastric  secretion  are  by  no 
means  constant  features.  It  is  more  regularly  seen  in  acute  constipation, 
which  most  often  is  accompanied  with  gastric  hyperacidity  for  the 
time  being,  and  the  chronic  forms  with  a  normal  status  of  secretion. 
In  other  cases,  again,  constipation  should  be  looked  upon  as  a  result  of 
the  hyperacidity  rather  than  the  primary  cause.     In  the  saccharobutyric 
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and  mixed  forms  of  chronic  excessive  putrefaction  in  the  intestines, 
hyperacidity  is  a  common  finding,  but  in  these  cases  it  is  only  a  symptom 
of  the  intestinal  condition. 

4.  Symptomatic  hyperacidity  due  to  open,  more  or  less  healed,  or 
irritative  scars  from  acute  or  chronic  ulcer,  early  stage  of  gastric  car- 
cinoma and  possibly  all  through  malignant  degeneration  of  an  ulcer 
where  the  cancer  formation  is  mostly  extragastric,  cholelithiasis,  pan- 
creatic and  renal  calculi,  acute  hepatitis,  chronic  appendicitis,  mild 
degrees  of  acute  gastritis,  gastritis  acida  and  chlorosis. 

Gastrosuccorrhea,  or  hypersecretion  of  gastric  juice,  is  described 
in  three  forms,  namely,  digestive  gastrosuccorrhea,  gastrosuccorrhea 
continua  periodica,  and  gastrosuccorrhea  continua  chronica.  The 
etiology  of  these  are  decidedly  more  frequently  pathological  than  neurotic. 
It  may  be  said  that  the  proportion  of  pathological  cases  increases  as  we 
pass  from  the  digestive  hyperacidity  through  the  form  of  chronic  periodi- 
cal hypersecretion  to  the  chronic  continued  forms. 

Digestive  or  alimentary  gastrosuccorrhea  was  first  described  by 
Strauss,  who  has  devoted  much  study  to  the  subject.  This  author  draws 
distinct  attention  in  this  condition  to  the  presence  in  the  stomach  of  an 
unusually  large  proportion  of  fluids  as  compared  with  the  solid  con- 
tents, and  warns  against  mistaking  states  of  motor  insufficiency  for  it. 
Boas,  Eisner  and  others  have  more  or  less  confirmed  his  observations. 
The  condition  occurs  more  frequently  in  males,  and  usually  in  young 
and  middle-aged  persons.  According  to  Strauss,  the  disturbance  is 
probably  mainly  due  to  abnormal  irritability  of  the  secretory  apparatus. 
It  may  be  looked  upon  clinically  as  a  more  pronounced  hyperchlor- 
hydria  and  a  sort  of  intermediate  condition  between  true  hyper- 
chlorhydria  on  one  hand  and  states  of  distinct  gastrosuccorrhea  on  the 
other.  The  same  etiological  factors  mentioned  under  hyperchlorhydria 
enter  into  the  production  of  this  disorder. 

Gastrosuccorrhea  continua  periodica  comprises  the  next  step  in 
the  pathogenesis  of  these  conditions.  In  this,  as  in  gastrosuccorrhea 
continua  chronica,  a  more  or  less  continuous  flow  of  gastric  juice 
exists  even  without  the  stimulus  of  the  ingesta,  excepting  that  in  the 
first  the  condition  lasts  for  from  three  days  to  two  weeks  and  occurs 
abruptly,  whereas  in  the  second  the  flow  of  gastric  juice  continues 
over  lengths  of  time.  It  is  about  at  this  phase  in  the  clinico-symp- 
tomatological  aspect  of  these  conditions  that  the  dietetic  and  neural 
factors  which  enter  into  the  production  of  excessive  secretion  give  way 
in  prominence  to  truly  pathological  conditions.  Still,  that  the  mental 
and  dietetic  factors  that  were  mentioned  under  hyperchlorhydria  must 
also  be  recognized  as  causative  elements  seems  to  be  proved  by  a  number 
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of  prominent  observers,  but  certainly  not  to  the  extent  or  in  the 
number  of  cases  that  they  are  in  the  more  simple  conditions.  It  may 
be  about  at  this  point  in  the  development  of  these  conditions  that 
some  serious  disturbance  with  the  hormones  or  a  long-standing  irrita- 
tive or  dietetic  condition,  causing  possibly  an  increase  in  the  number  of 
parenchyma  cells  of  the  gastric  glandularis,  comes  in  for  consideration. 
A  number  of  these  cases  have  been  presented  in  the  literature  and  the 
presentation  and  argument  of  their  etiology  leave  much  to  be  desired 


Fig.  117. — Drawing  of  a  microscopic  view  of  a  piece  of  mucous  mem- 
brane, removed  by  stomach-tube,  from  a  case  of  hyperchlorhydria  chronica. 
The  specimen  shows  particularly  the  increase  of  the  cellular  elements  and 
hypertrophy  of  the  glandular  tissue.     X  400. 


in  the  way  of  clearness.  Strauss  lays  special  stress,  in  the  production 
of  the  periodic  and  chronic  forms  of  gastrosuccorrhea,  upon  retention 
and  irritation  of  foods  (such  as  may  be  noted  in  pyloric  spasm  and 
gastroptosial  as  exciting  causes.  However,  since  the  advent  of  abdom- 
inal surgery,  there  is  no  doubt  that  even  with  the  periodic  form  possibly 
a  third  of  the  cases  have  as  causative  factors  those  mentioned  in  divisions 
3  and  4  imder  hyperchlorhydria. 

Gastrosuccorrhea  continua  chronica,  or  Keichmann's  disease,  must 
be  considered  as  the  highest  development  of  excessive  gastric  juice  secre- 
tions. In  this  type  the  simple  factors  (mental,  dietetic,  etc.)  give  way 
to  distinct  and  pathological  conditions,  prominent  among  which  are 
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states  of  gastric  ulcer;  gall,  pancreatic,  or  kidney  stones,  and  chronic 
appendicitis.  Added  to  these  are  the  instances  of  pathological  con- 
ditions in  the  gastric  mucosa,  mentioned  by  Hemmeter^  and  Strauss,* 
in  which  a  proliferation  of  all  of  the  glandular  elements  of  the  stomach 
occurs  and  particularly  the  oxyntic  or  border  cells.  Of  such  instances 
I  have  obtained  specimens  from  2  cases,  and  these  conditions  must 
still  be  considered  as  non-surgical  in  character. 

Strauss,  in  an  argument  against  motor  insufficiency  or  simple 
retention  of  secretion  being  insufficient  for  the  development  of  hyper- 
secretion, draws  attention  to  the  fact  that  hypersecretion  can  exist 
without  motor  disturbance,  and  in  those  in  whom  motor  insufficiency 
existed  after  the  disturbance  in  motility  had  been  removed,  the  symp- 
toms of  hypersecretion  persisted  for  days  and  weeks  before  it 
disappeared.  Also,  that  under  rectal  nutrition — therefore  when  local 
stimulus  from  the  stomach  contents  was  entirely  absent — the  amount 
of  secretion  obtained  from  the  empty  stomach  was  just  as  profuse  as 
during  the  time  when  food  was  introduced  by  mouth.  For  these 
reasons  he  considers  the  nature  of  continuous  hypersecretion  to  be  a 
persistent  irritability  of  the  secreting  parenchyma  of  the  stomach, 
which  of  itself  may  be  due  to  a  number  of  causes.  This  author  con- 
cludes that  from  what  has  been  learned  from  Pawlow's  investigations 
it  hardly  appears  remarkable  that  hypersecretion  may  be  of  neurogenic 
origin.  Future  investigation  will  most  probably  show  that  the  great 
majority  of  cases  of  chronic  hypersecretion  have  a  distinct  pathological 
basis,  either  in  the  stomach  itself  or  elsewhere  in  one  of  the  various 
internal  organs,  particularly  those  in  the  abdomen,  and  it  is  further  my 
belief  that  the  causes  which  will  remain  reasonable  for  lesser  states  of 
increased  gastric  juice  secretions  will  have  a  very  small  place  in  the 
majority  of  cases  of  gastrosuccorrhea  of  a  continuous  nature.  Sou- 
pault,  who  operated  upon  28  cases  of  typical  gastrosuccorrhea,  in  each 
instance  found  an  ulcer  at  the  pylorus.  Ewald  also  believes  that  cases 
of  gastrosuccorrhea,  formerly  regarded  as  a  true  neurosis,  are  still 
always  to  be  regarded  as  consequences  of  an  ulcer  running  a  latent 
course.  Of  the  29  cases  of  undoubted  chronic  gastrosuccorrhea  I  have 
had  operated  upon  because  they  did  not  respond  to  medical  treatment, 
conditions  of  more  or  less  healed  pyloric  ulcers  were  noted  in  16;  an 
apparently  normal  stomach,  but  the  presence  of  gall-stones,  in  5 ;  chronic 
appendicitis  in  6;  omental  adhesions  of  a  firm  nature  in  1,  and  a  marked 
coloptosia  requiring  resection  in  the  last.  All  but  four  survived  the 
operation,  and  these  showed  complete  recovery  from  the  hypersecretion 
on  several  test-meal  observations.  It  is  important  to  add  that  hyper- 
secretion is  chiefly  a  disease  of  middle  life  and  is  more   frequent  in 
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countries  in  which  ulcer  and  hyperacidity  are  commoner  than  in  other 
regions.  As  has  been  pointed  out  several  times,  a  gas  result  of  2  per 
cent,  or  over  from  the  fermentation  of  the  neutralized  test-meal  is  of 
much  clinical  value  in  distinguishing  the  surgical  cases. 


SYMPTOMS. 

Subjective. — In  the  main,  the  symptoms  of  all  of  these  affections 
are  alike,  a  few  differences  being  noted  in  the  higher  types  as  compared 
with  hyperchlorhydria.  As  a  rule,  the  subjective  symptoms  appear  gradu- 
ally and  consist  of  eructations  of  acid  gas  or  regurgitation  of  acid  fluid  or 
food,  heartburn,  pain  and  burning  in  the  stomach  or  cardiac  region,  severe 
stomach  pressure  or  pains  coming  on  one  or  more  hours  after  meals  and 
relieved  by  the  ingestion  of  albuminous  foods,  such  as  milk,  meats,  and 
eggs,  and  the  taking  of  alkalies  or  water,  or  made  worse  on  starchy  diets, 
attacks  of  vomiting  of  the  stomach  contents  during  the  height  of  gastric 
digestion,  the  return  burning  the  throat  and  benumbing  the  teeth  as  it 
passes  over,  thirst  or  excessive  flow  of  saliva,  nausea,  constipation,  ano- 
rexia, malaise,  headache,  loss  of  weight  and  strength,  and  finally  the 
development  of  general  neurasthenic  symptoms.  Acute  gaseous  distention 
of  the  sfomach  at  the  height  of  the  acid  saturation  of  its  contents,  or  when 
the  stomach  is  empty,  is,  in  the  first  instance,  suggestive  of  hyper- 
chlorhydria, and  in  the  second  of  gastrosuccorrhea. 

In  the  taking  of  the  history  several  most  important  points  should 
be  noted.  If  the  duration  of  illness  has  been  brief,  or  if  the  stomach 
distress  comes  on  at  the  time  the  foods  are  saturated  with  acid  (one 
or  two  hours  after  eating  a  simple  meal)  and  are  less  or  absent  when  the 
stomach  is  empty,  the  diagnosis  of  hyperchlorhydria  is  suggested.  If  the 
patient  gives  a  history  of  having  recurring  attacks  over  a  length  of  time 
and  intervals  of  entire  relief  in  the  interval,  the  diagnosis  of  a  digestive 
or  chronic  periodic  gastrosuccorrhea  of  the  primary  or  secondary  form 
is  suggested.  If  the  history  of  gastric  distress  is  continuous  over  long 
periods  of  time,  and  the  symptoms  of  distress  are  present  when  the 
stomach  should  be  empty  of  foods,  such  as  during  the  night  or  early 
morning,  the  diagnosis  of  gastrosuccorrhea  chronica  is  suggested. 

Objective. — The  diagnoses  are  made  by  the  analyses  of  test-meals 
and  the  noting  of  the  chemistry  of  the  stomach  in  the  interval.  The 
physical  examination  of  the  patient  is  often  negative,  although  it  is 
usual  that  in  cases  of  slight  disturbances  of  secretion  the  individual 
looks  to  be  in  a  good  state  of  general  health,  although  he  may  be  a  trifle 
anemic ;  whereas  those  who  have  hypersecretion  of  the  marked  forms, 
more  or  less  loss  of  weight  and  more  marked  anemia  are  noticeable. 
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Examination  of  the  abdomen  may  display  a  tenderness  or  sensitiveness 
on  pressure  in  the  epigastrium  or  over  the  stomach,  and  the  manifesta- 
tions of  an  atonic  or  slightly  prolapsed  organ.  A  diminution  in  the 
chlorides  and  an  increase  in  indican  are  frequently  observed  in  the 
urine.  The  test-meal  and  stomach  analyses  of  the  various  types  show 
the  following: — 

Hyperchlorhydria, — A  poorly  digested  Ewald  meal,  a  little  larger 
in  quantity  than  normal  (total  bulk  up  to  120  cubic  centimeters  and 
filtrate  never  above  100  cubic  centimeters) ;  a  relatively  high  acidity  for 
the  quantity  returned,  the  unit  in  a  certain  amount  usually  being  about 
or  over  30°  of  free  hydrochloric  acid,  and  30°  of  combined  hydrochloric 
acid  (the  main  feature  is  the  amount  of  free  hydrochloric  acid  above 
the  saturation  of  food,  for  a  normal  stomach  should  not  give  an  excess 
acidity  above  30°  in  not  more  than  50  cubic  centimeter  filtrate),  a  poor 
digestion  of  the  starch  content  of  the  test-meal,  a  practically  empty 
stomach  two  hours  after  a  mixed  meal,  and  an  alkaline  or  neutral 
stomach  after  this  until  food  is  again  taken.  The  acid  index  is  above 
2.500  for  the  free  HCl,  and  2.500  more  for  the  combined.  The  total 
index  may  be  as  high  as  8.700.  A  larval  form  has  been  described  by 
Strauss  in  which  the  height  of  acid  secretion  may  be  at  thirty  minutes 
after  an  Ewald  meal  and  ninety  minutes  after  the  mixed.  In  these 
the  symptoms  of  hyperacidity  are  present,  but  the  test-meals  must  be 
extracted  earlier  than  usual  to  make  the  diagnosis,  for  at  sixty  minutes 
after  an  Ewald  meal  the  contents  may  show  a  subacidity. 

Digestive  Gastrosuccorrhea, — The  same  as  above,  excepting  tha^ 
the  total  quantity  of  return  and  acidity  is  higher,  the  filtrate  running 
to  100  cubic  centimeters  or  above,  and,  while  there  is  no  food  in  the 
stomach  after  meals  as  above  stated,  a  moderate  amount  of  fluid  con- 
tents of  an  acid  nature  may  be  obtained  in  the  interval  persisting  for 
hours.  The  morning  empty  stomach  in  these  cases  should  be  neutral 
or  have  only  the  slightest  acidity,  and  during  the  attacks  the  mucous 
content  may  then  be  high.  The  acid  index  is  generally  higher  than  in 
hyperchlorhydria. 

Periodic  and  Chronic  Gastrosuccorrhea. — A  large  quantity  of  chyme 
extracted  after  a  test-meal  of  the  same  food  character  as  in  the  above 
two  conditions  (excepting  more  fluid  than  either),  running  as  high  as 
200  cubic  centimeters  and  giving  over  100  cubic  centimeters  of  filtrate 
with  a  relatively  high  acidity,  the  stomach  after  the  second  hour  of  a 
simple  test-meal  or  the  sixth  hour  after  the  mixed  meal  still  returning  a 
fluid  in  acidity  almost  as  high  or  higher  than  test-meals  extracted  from 
a  normal  stomach  in  the  height  of  digestion,  a  continuation  of  gastric 
juice  secretion  independent  of  the  ingestion  of  foods   (usually  a  thin. 
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highly   acid,    straw-colored   chyme),   and   a   persistently  acid   morning 
stomach  before  food  has  been  taken. 

PROGNOSIS. 

In  all  cases  of  acute  hyperchlorhydria  the  prognosis  is  good.  In 
the  long-standing  types  the  prognosis  is  favorable,  about  75  per  cent. 
becoming  well  on  persistent  dietetic  treatment.  The  other  25  per  cent. 
are  the  protracted  cases  and  make  up  the  proportion  in  which  the  gastric 
condition  is  symptomatic  of  a  pathological  condition  situated  else- 
where in  the  body  (usually  within  the  confines  of  the  abdomen  or 
pelvis).  Riegel,  Kaufmann  and  Steels  believe  that  it  is  impossible  to 
permanently  reduce  the  secretion  of  acid.  Concerning  this  I  wish  to 
state  that  if  care  is  taken  in  these  diagnoses  and  only  uncomplicated 
cases  of  hyperchlorhydria  are  dealt  with,  the  secretion  can  be  reduced 
in  by  far  the  largest  proportion  of  cases  providing  the  patients'  remain 
long  enough  under  observation  and  stringently  follow  instructions.  The 
acid  content  of  the  gastric  secretion  when  increased  by  dietetic  or  mental 
stimulation  can  more  positively  be  reduced  than  can  the  low  secretions 
be  increased  in  many  of  the  non-pathological  cases  (of  course,  this 
excepts  the  acutely  suppressed  secretions  due  to  emotional  or  psychic 
causes).  Of  such  instances  of  hyperacidity  as  I  have  kept  close  records 
of,  most  of  the  cases  were  relieved  not  only  in  a  sensory  way,  but  also 
in  regard  to  the  constant  outpouring  of  the  secretion.  My  experience 
has  been  that  the  majority  of  the  individuals  cease  giving  attention  to 
the  condition  when  a  degree  of  relief  from  the  irritative  symptoms  is 
obtained,  the  latter  of  which  is  possible  in  almost  all  of  the  cases. 
In  digestive  gastrosuccorrhea  the  results  from  treatment  are  almost  as 
good,  there  being  only  a  slightly  larger  proportion  of  incurable  cases.  In 
the  periodic  form  of  chronic  gastrosuccorrhea  the  results  in  the  way  of 
cure  are  not  so  good  as  in  either  of  the  above  unless  a  primary  curable 
cause  is  discovered.  Much  can  be  done,  however,  in  increasing  the 
intervals  between  the  attacks  and  controlling  the  symptoms  when  they 
are  present  as  well  as  keeping  the  patients  comfortable  in  the  meantime. 
Continuous  chronic  gastrosuccorrhea  is  not  curable  by  medical  means  in 
the  largest  proportion  of  cases,  surgery  giving  a  much  larger  percentage 
of  cures.  If  a  condition  of  primary  atony  exists  and  can  be  benefited,  the 
prognosis  for  substantial  relief  is  not  so  unfavorable,  although  even  here 
relapses  are  common.  Pyloroplasty  and  gastro-enterostomy  offer  the 
best  results  in  secondary  atony,  and  to  these  must  be  added  the  operations 
upon  other  organs  in  the  abdomen,  such  as  those  for  gall-bladder,  renal, 
and  pancreatic  stones,  appendicitis,  and  anatomical  obstructive  conditions 
in  the  colon.  At  least  one-half  of  the  cases  require  surgery  for  cure, 
medical  measures  only  being  capable  of  relief  for  the  time  being. 
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TREATMENT. 


Dietetic. — In  the  treatment  of  hyperacidity  and  the  alimentary 
form  of  hypersecretion  diet  occupies  the  first  and  all-important  place. 
The  treatment  of  the  periodic  and  chronic  forms  of  hypersecretion 
primarily  is  that  of  the  treatment  of  the  underlying  cause,  and  in  these 
the  diet  occupies  only  a  secondary  importance.  The  all-important 
plan  of  the  diet  is  that  the  foods,  in  character,  form  or  quantity,  should 
produce  as  little  irritation  to  the  mucosa  of  the  stomach  as  possible. 
The  main  reasons  for  this  are  that  the  hyperesthesia  of  the  stomach 
must  be  controlled  as  much  as  possible,  and  foods  sufficient  to  main- 
tain equilibrium  and  if  necessary  cause  an  addition  in  nutrition  be 
employed.  The  factor  of  combining  the  free  acidity  is  really  of  secondary 
importance;  it  is  only  of  value  in  the  way  of  causing  relief  for  the 
time  being,  and  is  an  unwise  plan  of  treatment  to  put  in  practice  for  all 
cases. 

The  reason  for  the  latter  is,  that  the  stomach  in  cases  of  hyper- 
acidity is  most  sensitive  in  response  to  all  varieties  of  stimulation,  and  the 
persistent  ingestion  of  high  proteid  foods  is  liable  to  perpetuate  the 
condition  (adaptation  juice  of  Pawlow)  unless  the  condition  is  second- 
ary to  some  devitalized  state  of  the  body  or  functional  disturbance  in 
the  general  neural  system.  Still,  on  the  other  hand,  these  foods  in  the 
fluid  form  and  simple  in  character  are  best  to  use  for  a  time  on  begin- 
ning treatment,  because  by  this  means  the  element  of  hyperesthesia 
is  minimized,  the  subjective  symptoms  are  controlled,  they  are  easily 
taken,  and  give  high  caloric  values  in  small  bulks.  But  at  the  point  at 
which  the  subjective  symptoms  are  controlled  the  proteid  elements  should 
gradually  be  withdrawn,  the  ultimate  object  being  to  make  the  diet  mainly 
carbohydrate  in  nature.  This  latter  type  of  diet  must  be  continued  for  a 
long  time  and  test-meal  analyses  are  demanded  to  see  that  the  acidity  does 
not  decrease  too  greatly  or  arrive  at  the  lowest  possible  point.  Should 
it  be  found  that  the  acidity  becomes  too  low,  such  foods  as  the  animal 
proteids  can  be  gradually  added  until  normal  secretion  recurs.  But  if  it  is 
noted  that  the  acidity  is  normal  or  still  rather  high,  the  vegetable  and 
fish  diet  must  be  continued  indefinitelv.  The  dietetic  treatment  in 
cases  of  persistent  hyperacidity  should  continue  for  from  three  months 
to  a  year,  the  length  of  time  in  the  average  case  being  three  months. 
In  alimentary  hypersecretion  the  treatment  should  be  continued  longer 
and  the  number  of  cases  that  eventually  are  given  the  meat  proteids  much 
fewer.  The  plan  of  diet  that  I  ordinarily  persist  with  up  to  a  month  in 
the  beginning  of  treatment  is  as  follows : — 
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This  diet  is  a  temporary  one  and  is  to  be  continued  until  a  change  is  muk. 
The  plan  of  the  diet  is  not  to  partake  of.  any  solid  foods  whatsoever,  and  to  tain 
the  foods  that  are  mentioned  at  regular  intervals  of  three  or  four  hours  during 
the  day,  attention  being  given  that  a  strict  regularity  is  preserved  and  that  the  {<v<6 
are  divided  up  in  character  and  amounts  rather  evenly  for  each  meal.    A  giass  ci 
plain  fresh  milk  and  perhaps  a  few  crackers  should  be  taken  before  retiring,  aad 
if  there  is  distress  in  the  stomach  an  extra  glass  of  milk  during  the  night  Tbe 
diet  consists  essentially  of  only  four  foods,  namely,  eggs,   fresh  milk  and  cream, 
well-cooked  cereals  and  bread  or  crackers,  and  nothing  else  in  the  food  or  flaid  line 
(excepting  plain  water)  should  be  taken.    The  eggs  may  be  eaten  raw  or  cooketi 
in  any  form,  or  may  be  taken  in  the  milk.    The  milk  may  be  warmed  if  desired 
but  should  not  be  taken  too  hot  or  too  cold.    The  "ten  minute"  modem  breakfast 
foods  should  not  be  employed,  and  the  old-fashioned   forms  of  well-cooked  oat 
meal,  ground  corn,  farina,  rice,  tapioca  or  sago  are  best.     To  these  a  little  sogai 
but  as  little  salt  as  possible,  may  be  added.    The  bread   should  not  be  too  fred 
(one  day  old),  any  of  the  sweetened  or  unsweetened  crackers  may  be  used,  am 
also  all  forms  of  simple  cake  providing  there  are  no  nuts,  raisins,  currants,  seedi 
or  preserved  fruits  in  them.    The  total  amount  of    food   in   one   day  should  be 
4  eggs ;  1  quart  (4  tumblerfuls)  of  milk ;  J4  pound  of   fresh  unsalted  butter,  o 
%  pound  of  butter  and  an  extra  quart  of  milk;  J^  {>ound  of  cereals;  2  rolls; 
medium  thick  slices  of  white  bread;  l4  pound  of  bakers'   cake  or  crackers,  aa 
J^  pint  of  fresh  cream. 

In  food  values  the  above  diet  comprises  the  following,  and  a 
easily  be  raised  or  lowered  to  meet  the  clinical  indications  or  thos 
of  weight  and  work: — 

Approzimatb 
Foods.  Cauories. 

4  eggs    290 

1  quart  of  milk! 650 

14  pound  of  butter 1115 

J4  pound  of  cereals 425 

2  rolls 175 

4  medium  thick  slices  of  bread 175 

14  pound  of  bakers'  cake  or  crackers 450 

1^2  pint  of  cream 450 

Total  calories   3731 

The    diet   outlined    also   meets   the   indication    for    atony   in  sock 
of  the  cases,  and  answers  to  control  the  subjective    distress  in  tho* 
of  hypersecretion.     It  will  be  observed  that  the  symptom  of  constipatico 
commonly  present  in  these  cases  is  not  given  attention  to  in  the  dietetic*. 
Some  authors  recommend  that  in  constipation  the  coarse  foods  be  given 
Cohnheinr'  suggesting  that  in  hyperchlorhydria  following  habitual  a* 
stii)ation  coarse  foods  should  be  used.     In  my  opinion,  in  no  instanctoi 
hyperacidity  or  hypersecretion  should  the  early  diet  be  solid  or  havcac} 
coarse  foods.     It  is  best  to  keep  the  diet  bland  in  all  cases  and  cmpfoj 
otlier  means  (like  Carlsbad  salts  or  enema)  for  the  purpose.     A  stonach 
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that  is  likely  to  become  highly  acid  from  any  secondary  cause  is  always 
sensitive  to  the  cellulose-bearing  coarse  vegetable  or  solid  proteid  foods, 
the  only  difference  being  that,  with  the  first,  mechanical  irritation  is  the 
cause,  and,  with  the  second,  it  is  chemical  or  physiological  in  nature. 

After  a  month  or  more  the  diet  can  be  changed,  four  meals  a 
day  being  allowed,  but  milk,  cream,  eggs^  crackers,  bread,  cereals  and 
butter  should  always  be  given  the  preference.  Later  on  the  carbo- 
hydrate and  hydrocarbon  elements  should  be  increased  and  the  more 
concentrated  proteids  (eggs)  and  the  total  quantity  of  milk  lowered. 
The  foods  which  then  answer  to  the  best  purpose  are  mashed  i>otatoes, 
spinach,  peas,  beans,  lentils,  carrots,  strained  or  eaten  in  purees;  more 
sugar,  cake  and  dextrinized  foods,  olive-oil;  possibly  brains,  tripe, 
chicken,  vermicelli,  toasted  corn  bread,  pulled  bread,  zwieback,  baked 
or  stewed  apples  (no  rind) ;  stewed  peaches,  pears,  apricots,  or  prunes 
(no  rind) ;  buttermilk,  malted  milk,  milk  with  lime-water  or  Vichy, 
milk  flavored  with  tea  or  coffee,  kefir,  koumiss,  junket,  whey,  cocoa, 
albuminous  water,  and  the  beverages,  Vichy,  Congress  Hathorne,  or 
Carlsbad.  In  very  successful  cases  when  the  acidity  has  been  controlled 
or  if  anemia  or  subnutrition  from  the  dieting  develops,  the  very  cautious 
use  of  the  following  may  be  made :  Beef,  boiled  or  broiled ;  raw  scraped 
beef,  roast  mutton  or  broiled  chops,  roast  lamb;  boiled,  broiled,  or 
roasted  chicken,  turkey,  or  game,  and  the  accessory  meat  foods,  such  as 
tripe,  heart,  spleen,  sweetbreads,  etc.  Should  these  be  given,  it  is  better 
not  to  discharge  the  case  from  observation  for  the  time  being,  because 
my  experience  has  been  that  the  freedom  in  food  selection  permitted 
often  encourages  dietetic  indiscretions  and  a  return  of  the  condition. 
In  the  majority  of  cases  it  is  best  to  eliminate  the  meat  foods  entirely 
for  long  periods  of  time;  this  is  certainly  true  in  the  long-standing 
cases  of  hyperacidity,  hyperesthesia,  and  the  higher  forms  of  in- 
creased secretion  (gastrosuccorrhea).    Table  salt  should  be  interdicted. 

General  Treatment. — General  hygienic,  physical,  and  hydrotherapic 
measures  should  never  be  neglected  in  the  treatment.  Those  who  are 
fatigued  from  overwork  should  be  ordered  to  rest,  and  those  who  have 
been  under  a  mental  strain  should  be  ordered  away  to  the  country, 
seashore  or  mountains  (all  being  equally  good).  Outdoor  life  and 
physical  exercise  are  most  wonderful  additions  to  the  treatment.  Those 
who  cannot  go  away  should  be  made  to  walk  seven  miles  a  day.  Walking 
to  the  place  of  business  and  home  again  with  an  additional  walk  in  the 
evenings  often  makes  this  practicable  without  much  inconvenience. 
In  the  case  of  women,  less  carriage  and  street-car  riding,  fewer  social 
functions  and  theaters,  and  more  exercise  and  open-air  life  are  important 
factors  in  the  treatment. 
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In  simple  hyperacidity  gastric  lavage  is  malpractice.  It  stimu- 
lates the  stomach  to  higher  acid  secretion  (even  when  alkaline  solutions 
are  used)  and  thus  does  harm.  In  gastrosuccorrhea,  on  the  other  hand, 
considerable  subjective  benefit  can  come  from  the  use  of  gastric  lavage, 
but  the  analyses  of  many  cases  have  proven  to  me  that  this  is  not  due 
to  a  lessened  acidity,  but  to  a  raising  of  the  mucous  content,  which  is 
generally  low  in  these  cases. 

I  have  yet  to  see  the  case  of  gastrosuccorrhea,  in  which  stomach 
washing  was  practised,  benefit  in  a  lowering  of  the  acid  content.  In 
these,  lavage  four  or  more  hours  after  a  meal,  late  evenings,  or  the  first 
thing  in  the  morning,  with  a  1 :  1000  silver-nitrate  solution,  is  often 
helpful,  but  not  curative. 

In  patients  susceptible  to  the  use  of  electricity  the  employment  of 
any  form  would  be  helpful  for  a  short  time.  In  a  proportion  of  others, 
intragastric  galvanism  with  the  positive  pole  internally,  and  if  results 
are  not  obtained  the  negative  pole  internally,  is  helpful.  In  persistent 
hyperacidity  and  alimentary  and  chronic  periodic  gastrosuccorrhea, 
the  internal  negative  pole  with  rather  a  strong  galvanic  current  occa- 
sionally gives  signal  results.  When  atony  or  marked  constipation 
exists,  the  faradic  current  with  slow  interruptions  or  the  sinusoidal 
current  is  the  best  to  employ.  In  neurasthenia,  high  frequency  to  the 
spine  often  serves  to  good  purpose.  Of  late,  because  of  the  success 
met  with  in  the  treatment  of  ulcer  cases,  I  have  employed  the  thera- 
peutic use  of  the  X-rays  in  cases  of  persistent  hyperacidity  and  hyper- 
secretion and  have  had  some  striking  results  from  it  (due,  I  believe, 
to  an  atrophying  effect  of  the  rays  on  the  cells  in  the  gastric  tubules, 
which  are  proliferated  in  many  of  these  cases). 

The  morning  cold  spray  or  plunge  bath,  or  the  morning  rub  with 
a  cold,  wet  towel  are  serviceable  adjuvants.  Warm  poultices  or  Pries- 
snitz  bandages  are  frequently  useful  for  the  relief  of  pain,  and  a  spinal 
hot  douche  before  retiring  may  be  a  most  grateful  procedure  in  cases 
of  insomnia. 

Medicinal  Treatment. — Alkalies  for  a  long  time  have  properly 
played  an  important  role  in  the  symptomatic  treatment  of  these  affec- 
tions. In  all  of  the  forms  mentioned  positive  and  almost  immediate 
benefit  comes  from  their  use,  and  no  harm  develops  from  their  con- 
tinued employment  over  long  periods  of  time.  As  a  rule,  they  should 
be  administered  after  the  taking  of  foods,  the  period  gauged  according  to 
the  time  that  subjective  symptoms  develop,  which  is  generally  at  the 
height  of  digestion  (from  one  to  three  hours  after  meals).  In  those 
cases  not  relieved  by  taking  the  alkalies  after  the  meals  it  is  wise  before 
discontinuing  their  use  to  try  them  about  fifteen  minutes  before  meals. 
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The    forms    of    prescriptions    that    are    to    be    recommended    are    the 
following : — 

For  hyperchlorhydria. 

I^  Magnesii  usta, 

Bismuthi  subcarbonas, 

Sodii  bicarbonas, 

Sodii  carbonas  exsiccatus, 

Saccharum  lactis   aa     10.0    5iiss 

Fiat  pulv.     Sig. :    Take  one-half  teaspoon ful  in  water  one,  two.  or 
three  hours  after  meals. 

Or. 

I^  Magnesii   usta    10.0  5iiss 

Bismuthi'  subnitras   20.0  3v 

Syrupus  acaciae    q.  s. 

Aqua  destillata   q.  s.  ad  200.0  fSviij 

M.  et  sig. :    Take  one  tablespoonful  (as  required  in  time)  after  meals, 
plain  or  in  water. 

When  constipation  exists : — 

I^  Magnesii  usta  5.0    90  gr». 

Mistura  rhei  et  soda  200.0    Svij 

M.  et  sig. :    Take  a  tablespoonful    (as  required  in  time)   after  meals 
in  water. 

Or  when  a  powder  or  mixture  is  not  desired : — 

H.  Magnesii  usta, 

Bismuthi  subcarbonas. 

Pulv.  rhei   aa    25.0    5vj 

Fiat  tablets  no.  l. 

Sig. :  Take  one  or  two  tablets  (as  required  in  time)  after  meals. 

The  next  drug  of  importance  and   which  is  particularly  of  value 
in  hypersecretion  is  belladonna  or  atropine.     This  drug  effectually 
inhibits  excess  secretion,  but  unfortunately  an  abnormal  state  may  be 
acquired;  or  its  unpleasant  physiological  effects  may  be   such  that  its 
employment  would  have  to  be  discontinued.     The  hypodermic  adminis- 
tration of  atropine  has  been  suggested  by  Riegel,  but  its  use  by  mouth  is 
sufficient  for  all  practical  purposes.     The  tablets  or  pills  of  extract  of 
belladonna,  0.016  (J4  grain),  or  atropine  sulphate,  0.(X)065  (Vioo  grain), 
may  be  given  after  meals,  or  these  may  be  added  to  any  of  the  foregoing 
alkaline  combinations,  or  given  in  the  following : — 

R  Extractum  belladonnae 0.32  gr.  v 

Bismuthi  subcarbonas   15.0    3iv 

Fiat  tablets  or  powders  no.  xx. 

Sig. :    Take  one  before  meals.     (And  possibly  followed  by  one  of  the 
antacid  mixtures  mentioned  al)ove.) 

The  bismuth  salts,  calcined  magnesia,  and  cerium  oxalate  have  a 
mechanically  sedative  effect  on  the  mucosa.  Bismuth  subcarbonate, 
being  a  better  antacid  than  the  subnitrate,  is  the  most  serviceable,  and 
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X        '  ^.    ollowing  one  of  Stockton's  is 

1 

1  part    or  10.0 

2  parts  or  20.0 

4  parts  or  40.0 

.  .ui'ii  teaspoonful  every  four  hours. 

ioses  has  been  strongly  recommended 
..,:  a  due  to  a  sensory  neurosis.  This  author 
,  ^iits  from  its  use.     Other  bitter  tonics  are 

V,   :Iie  bromides,  valerianates,  and  sumbul,  are 
iLI  drugs  to  control  the  symptoms  of  hyper- 
^membered  that  gastric  hyperesthesia  is  com- 
*v*5e  cases,  and  the  symptoms  of  this  are  most 
ritation  from  free  hydrochloric  acid  takes  place. 
p;..iT?,^r"'''^  ^^  ..  ».^  recommended  is  the  following: — 

•..^'♦r*  Valerianae. 

,;.^*j,^j,.x:ractum  sumbul  aa     15.0    5iv 

^^..L.,^:  simplex   q.  s.  ad    90.0    fSiij 

%.    ,-  vic  :   Take  a  teaspoonful  after  meals  in  water. 

^Jiw-^"*''  and   other   forms   of   hydrocarbons   have   been    highly 
])on.i<Nl-      Cohnheim    has    written    much    and    always    strongly 
J  !  ,5^5  the  use  of  olive-oil.     The  plan  of  this  author  is  to  administer 
nlrt  ^fiX^^^*"^^^  centimeters  of  olive-oil  (through  a  stomach-tube)  each 
mittc,  or  it  may  be  given  in  smaller  quantities  before  meals.     The 
..  ,^15  the  interior  of  the  stomach  and  inhibits  the  secretion  of  acid. 
.  ^  a  ijcneral  routine  of  practice  in  hyperacidity  this  treatment  is  not 
satisfactory.     Many  patients  object  to  the  use  of  the  tube  and  others 
aeain  are  nauseated  by  taking  the  olive-oil  or  such  quantities  of  it 
before  meals.     Still,  when  it  is  easily  taken  it  may  be  used,  because  it 
is   efficient    in    a    desirable    way,    is    a    good    reconstructive    to   under- 
nourished patients,  and  may  keep  the  bowels  regular.     However,  no 
addition  of  salt  to  the  olive-oil  to  make  it  more  palatable  should  be 
allowed,  and  it  should  not  be  used  in  cases  of  fat  intolerance  or  those 
^ho  complain  of  headache  and  eye  symptoms  after  its  use.     While  not 
so  much  benefit  in  controlling  acidity  comes  from  the  plan  of  taking 
fats  with  the  meals,  still  the  heavy  indulgence  of  the  more  palatable 
forms  (butter,  cream,  or  milk)  often  serves  to  good  purpose  in  these 

cases. 

A  morning  dose  of  Carlsbad  salts  in  a  glass  of  warm  water  is  an 
excellent  practice  in  cases  of  very  high  acidity  or  hypersecretion.  This 
salt  possesses  the  double  value  of  neutralizing  the  acidity  present  and 
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moving  the  bowels,  and  when  given  well  diluted  in  water  it  acts'as  an 
internal  lavage  of  the  stomach.  The  Carlsbad  salts  can  also  be  used 
in  doses  of  about  1  gram  (15  grains )  in  Vichy  water  after  the  meals. 

As  a  result  of  Petri's  investigations  on  the  influence  of  peroxide  of 
hydrogen  upon  the  secretion  of  HCl  in  the  stomach,  a  number  of  authors 
have  reported  good  results  from  its  use.  In  109  cases  in  which  it  was 
employed  continuously  for  two  weeks  in  from  4  to  8  c.c.  quantities  in  a 
glass  of  water  taken  before  meals,  I  have  failed  to  see  the  ''great  or  total 
relief  of  symptoms  and  gains  in  weight"  as  have  been  reported.  Some 
did  benefit,  but  the  proportion  was  by  no  means  as  great  or  the  results 
any  more  permanent  than  those  treated  with  the  alkalies  and  oils. 

Surgical  Treatment. — In  all  cases  of  hyperacidity  or  hypersecre- 
tion of  a  doubtful  nature,  the  treatment  should  first  be  medical  and  kept 
up  for  a  definite  length  of  time,  depending  upon  the  severity  and  persist- 
ency of  the  case.  If  after  up  to  six  months'  time  of  constant  observation 
test-meal  analyses  still  show  a  marked  hyperacidity  or  hypersecretion,  one 
of  two  decisions  should  be  made,  namely,  the  long  persistency  of  medical 
treatment  to  afford  subjective  relief,  or  surgery.  Notable  among  the 
cases  in  which  surgery  is  indicated  are :  those  in  which  a  history  of 
gastric  ulcer  is  obtainable  or  strongly  suggested;  those  in  which  a 
high  fermentation  of  the  dextrose  content  of  test-meals  suggests  these 
conditions;  gall,  kidney  or  pancreatic  stones;  chronic  appendicitis,  and 
those  of  gastrosuccorrhea  continua  chronica  of  a  primary  nature 
vrhich  do  not  respond  to  the  use  of  the  X-rays.  When  it  is  possible 
to  arrive  at  a  definite  diagnosis  of  any  of  these  conditions  early,  surgery 
may  at  once  be  indicated.  The  form  of  operation  depends  upon  the 
organ  involved,  always  remembering  that  the  performing  of  a  gastro- 
enterostomy or  pylorectomy  is  only  permissible  in  the  primary  stomach 
affections.  It  would  be  foolhardy  to  perform  a  drainage  operation  upon 
the  stomach  and  leave  any  of  the  calcareous  conditions  in  the  other 
organs  or  a  pathological  appendix  untouched.  On  the  other  hand,  when 
other  organs  than  the  stomach  are  operated  upon,  even  should  the  acidity 
of  the  stomach  remain  high  for  a  time  afterward,  operation  upon  the 
stomach  should  only  be  done  as  a  final  result.  The  reason  for  this  is 
because,  in  cases  of  secondary  hyperacidity  and  hypersecretion  it  often 
takes  months  before  the  stomach  secretion  becomes  normal ;  this  is  also 
true  in  cases  of  a  primary  stomach  nature  when  a  gastro-enterostomy  had 
been  performed,  and  particularly  is  this  true  if  a  perigastritis  or  a  long- 
standing atony  exists. 
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SUBACIDITY  AND  ANACIDITY. 
Classification  of  States  of  Diminished  or  Absent  Acidity. 

In  no  other  condition  in  medicine  is  there  found  such  a  confusion 
of  designating  terms  as  is  met  with  in  connection  with  these  condi- 
tions. Efforts  at  classification  and  simplification  have  added  new  ones 
to  their  numbers  to  such  an  extent  that  it  now  seems  desirable  to 
simplify  these  into  the  terms  subacidity  and  anacidity,  adding  to  these 
an  etiological  connection  in  those  cases  in  which  this  is  possible.  As  the 
subject  now  stands,  some  of  the  terms  that  are  synonymous  with  sub- 
acidity  are:  hypochlorhydria,  hypopepsia,  depressed  secretory  neurosis, 
subchylia,  and  hypochylia;  and  those  that  are  used  in  connection  with 
anacidity  are :  achylia  gastrica,  apepsia  gastrica,  apepsia,  and  anachlorhy- 
dria.  It  will  be  seen  that  none  of  these  comprises  a  comprehensive  clinical 
picture,  but,  instead,  a  series  of  peculiarities  common  to  many  gastric 
and  general  conditions.  What  was  said  in  connection  with  increased 
gastric  secretions  also  holds  true  here,  excepting,  of  course,  that  in  the 
latter  states  the  change  is  downward  in  percentage.  Still  more  so  than 
with  excessive  secretion,  these  conditions  are  of  pathological  origin,  both 
in  so  far  as  the  stomach  is  concerned  and  also  with  organic  and  functional 
conditions  of  the  bo<ly.  Subacidity  pertains  to  the  condition  in  which 
a  subnormal  secretion  of  hydrochloric  acid  takes  place,  with  or  without 
a  lowering  of  the  enzyme  content;  anacidity  pertains  to  those  in  which 
the  hydrochloric  acid  is  absent  but  the  enzymes  are  present;  and  achylia 
has  to  do  with  those  in  which  neither  is  present.  As  these  are  more  or  less 
progressive  states,  they  will  be  considered  together. 

ETIOLOGY  AND  PATHOLOGY. 

It  has  been  shown  that  under  emotions  of  excitement  or 
depression  the  secretory  as  well  as  the  motor  functions  of  the  alimen- 
tary canal  can  be  markedly  affected.  In  instances  of  prolonged 
anxiety,  worry,  or  suspense,  the  acid  secretory  functions  of  the  stomach 
are  usually  inhibited,  may  even  be  entirely  absent  for  the  time 
being,  and  but  very  rarely  are  increased.  In  the  practical  handling 
of  these  cases  the  effects  of  emotions  must  be  taken  into  consideration, 
and  too  much  significance  must  not  be  attached  to  test-meals  removed 
under  these  conditions;  the  same  is  true  of  those  removed  on  the 
first  day  of  menstruation.  There  is,  however,  a  form  of  subacidity  of 
a  neurotic  nature  in  which  the  hydrochloric  acid  and  possibly  also 
the  other  constituents  of  the  gastric  secretion  are  lessened  in  a  con- 
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tinuous  way.  While  some  of  these  may  be  psychic,  or  of  mental 
origin,  most  of  those  that  I  have  seen  are  due  to  debilitated  states 
of  the  general  system  from  long-standing  unhygienic  conditions,  anemia 
of  a  mild  or  moderate  type,  neurasthenia,  hysteria,  Graves's  disease  or 
tabes  dorsalis.  Subacidity  is  a  most  constant  finding  in  the  forms  of 
chronic  gastritis  in  which  the  mucous  membrane  is  degenerated  or 
partly  atrophic,  in  the  early  stages  of  cancer  and  the  febrile  conditions. 
In  the  purely  neurotic  cases  no  pathological  lesions  are  present,  not 
even  when  anacidity  exists.  In  persons  who  have  passed  the  fiftieth 
year  of  life,  a  marked  tendency  to  diminution  of  the  stomach  secre- 
tions takes  place.  In  the  aged,  as  Liefschiitz  has  shown,  a  complete 
absence  of  free  hydrochloric  acid  is  not  a  rare  phenomenon.  Added 
to  these  are  also  the  causes  of  anacidity  and  achylia,  which  are  described 
in  the  following  paragraph: — 

The  cases  of  achylia  may  be  divided  into  those  who  have  had  the 
condition  all  their  lives  and  having  had  no  digestive  symptoms  are 
not  aware  of  it;  the  cases  of  simple  depression  of  the  secretory  func- 
tion due  to  reflex  irritation,  neurasthenia,  or  low  states  of  general 
nutrition  in  persons  in  whom  the  condition  disappears  as  improvement 
in  general  health  takes  place;  pernicious  anemia,  or  long-standing 
diarrhea  in  which  no  pathological  lesion  of  the  stomach  can  be  found ; 
and,  finally,  the  second  form  seen  in  atrophic  gastritis,  gastro-enteric 
atrophy  and  malignant  disease.  In  by  far  the  largest  proportion  of 
cases  of  achylia  a  form  of  chronic  gastritis  is  present  in  which  there 
is  seen  a  soft  and  vulnerable  mucous  membrane  easily  bruised,  with  a 
granular  degeneration  of  the  cells  and  round-cell  infiltration  (granular 
gastritis).  The  next  most  numerous  cases  are  those  in  which  the 
characteristic  pictures  of  a  well-advanced  atrophic  gastritis  is  noted. 
While  it  seems  to  be  conclusive  that  cases  of  achylia  can  exist  without 
anatomical  lesion  in  the  stomach  (achylia  nervosa),  still  the  fact  that 
no  excessive  amount  of  mucus  is  noted  in  the  test-meals  or  in  the  absence 
of  a  history  of  cause,  one  should  not  be  too  hasty  in  assuming  that  we  are 
not  dealing  with  a  condition  of  distinct  disease  in  the  largest  propor- 
tion of  cases  that  are  seen.  Fruitful  among  the  causes  that  may 
produce  the  granular  or  atrophic  forms  of  gastritis  having  achylia  are: 
alcoholism;  the  prolonged  administration  of  certain  drugs,  such  as 
salicylicates.  mercury,  etc. ;  the  intemperate  use  of  tobacccj,  j)articularly 
when  it  is  chewed ;  continuous  circulation  of  toxins  in  cases  of  chronic 
nephritis  and  putrefactive  conditions  of  the  gut,  long-standing 
anemias,  states  of  subnutrition.  arteriosclerosis.  nei)hriti<,  heart  disease, 
diabetes,  pulmonary  tuberculosis,  tapeworm,  and  cholelithiasis.  Less 
advanced  states  of  ail  of  the  alcove  may  give  rise  to  subacidity. 
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SYMPTOMS. 

The  symptoms  of  subacidity,  anacidity  or  nervous  achylia  vary 
greatly,  and  often  there  are  no  subjective  symptoms  at  all.  Sensations 
of  epigastric  pressure,  fullness,  eructation,  anorexia,  diarrhea,  intes- 
tinal disturbance,  occasional  nausea,  headaches,  great  nervousness  are 
the  most  common.  These  patients  often  show  more  or  less  general 
disturbance  in  health,  and  in  cases  of  gastritic  achylia  a  condition  of 
more  or  less  debility,  mild  invalidism,  or  susceptibility  to  disease  is 
common. 

Einhorn®  makes  a  clinical  division  of  achylia  gastrica  into  three 
groups:  "(1)  In  individuals  having  no  gastro-intestinal  symptoms 
whatever,  and  who  are  in  good  general  health.  (2)  Patients  present- 
ing a  greater  or  lesser  number  of  gastric  symptoms.  (3)  Patients 
having  apparently  no  gastric  symptoms,  but  presenting  marked 
intestinal  disturbance."  (To  these  may  be  added  the  cases  in  which 
both  gastric  and  intestinal  symptoms  are  present,  and  those  which  have 
no  gastro-intestinal  disturbance  but  present  the  general  symptoms  of 
anemia,  devitality,  quick  exhaustion,  and  lack  of  resistance  to  disease, 
making  five  in  all.) 

The  main  symptom  for  diagnosis  is  the  objective  one  of  test-meal 
analysis.  In  subacidity  an  absence  of  free  hydrochloric  acid  is  often 
noted  or  the  dimethylamidoazobenzol  solution  or  paper  will  show  only  a 
faint  reddish  tinge.  The  analysis  usually  proves  that  such  of  the 
natural  acid  as  was  secreted  is  in  combination  with  the  food  elements, 
the  total  hydrochloric  acid  being  from  1  to  30  degrees  and  the  total 
acidity  about  10  more.  In  anacidity  no  hydrochloric  acid  results  in  the 
tests  are  noted,  but  a  few  degrees  of  total  acidity,  with  more  or  less  of  the 
I)r(>-enzyme,  are  present.  The  latter  should  always  be  tested  for,  so 
as  to  separate  the  cases  of  anacidity  from  true  achylia ;  this  is  impor- 
tant from  both  a  diagnostic  and  prognostic  standpoint.  In  achylia 
no  free  or  combined  hydrochloric  or  enzyme  is  present,  but  a  few 
degrees  of  total  acidity  may  be  noted.  Other  test-meals,  however,  are 
absolutely  lieutral  or  even  alkaline  in  reaction.  In  cases  of  achylia 
in  which  general  symptoms  of  reduction  of  health  are  present,  a  high 
albumin  loss  of  food  in  the  feces  is  usually  noted.  No  case  should  be 
diagnosed  as  an  achylia  on  negative  results  of  acidity  on  the  Topfer 
method  alone.  The  Hayem-Winter  method  of  estimation  of  the  total 
chlorides  and  the  tests  for  the  enzymotic  power  of  the  gastric  iiltrate 
should  always  follow,  and,  furthermore,  the  absence  of  HQ  and 
enzyme  must  be  noted  on  every  occasion  of  examination  of  test- 
meals  (and  several  should  be  extracted),  and  the  morning  stomach 
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should  be  examined  for  desquamating  tubule  cells  (atrophic  gastritis) 
before  the  diagnosis  is  accurate.  By  the  observance  of  these  rules,  the 
number  of  cases  of  "achylia  gastrica"  will  fall  to  such  an  extent  that 
the  above  term  will  be  nowhere  near  as  frequently  used  as  it  is  to-day. 
During  the  menses,  a  diarrhea,  constipation,  motor  disturbance  of  the 
intestine,  and  high,  low  or  absent  secretjon  in  the  stomach  may  occur. 

PROGNOSIS. 

The  prognosis  in  cases  of  subacidity  and  anacidity  depends  upon 
the  possibility  of  removing  the  cause ;  usually,  however,  it  is  good.  These 
and  the  cases  of  achylia  in  which  no  gastro-intestinal  or  general  symp- 
toms are  present,  generally  continue  in  good  health,  although  those  of 
achylia  due  to  gastritis  require  watching  that  the  general  health  is  main- 
tained. The  prognosis  in  achylic  cases  in  which  symptoms  are  present 
depends  upon  whether  the  condition  is  a  primary  or  secondary  one,  and 
upon  its  nature.  Excepting  in  cases  of  malignant  disease,  pernicious 
anemia,  chronic  nephritis,  etc.,  the  prognosis  for  continued  life  is  good. 
When  well  in  hand,  unless  the  disease  is  far  advanced  and  complications 
are  present,  cases  of  atrophic  gastritis  or  gastro-enteric  atrophy  do  well  on 
treatment,  but  cannot  be  cured.  The  same  may  be  said  of  those  due  to 
granular  gastritis  and  the  long-standing  diarrheas. 

TREATMENT. 

Dietetic. — The  diet  in  these  conditions  forms  the  most  important 
item  of  treatment.  The  main  factors  to  be  kept  in  mind  are :  to  supply 
just  enough  proteins  as  can  be  digested  by  the  hydrochloric  acid  secreted 
in  subacidity ;  to  give  proteins  of  such  kinds,  form,  and  quantity  as  can 
be  readily  digested  in  the  intestine  in  the  cases  of  anacidity  and  achylia ; 
and  to  maintain  the  highest  degree  of  nutrition  in  all  of  the  cases  so 
that  general  strength  can  be  maintained  or  if  possible  improved.  Impor- 
tant to  these  ends  is  the  use  of  foo<l$  that  are  in  a  finely  divided  state 
and  the  liberal  employment  of  the  well-cooked  carbohydrates.  When 
there  is  some  acid  secretion  present,  the  meats  may  be  given;  but  these 
should  always  be  in  limited  quantities  and  finely  divided.  In  a  few  of 
the  cases  of  anacidity  and  achylia  a  small  amount  of  meat  or  the  sub- 
stitute meat  foods  (brains,  boiled  sweetbreads)  are  well  taken  care  of 
in  the  bowel,  and  in  these  instances  they  should  be  advised.  As  a  rule, 
however,  it  is  impossible  to  foretell  in  which  of  the  cases  this  will  be 
found,  but  they  comprise  mostly  the  neurotic  and  congenital  cases.  Iligli 
albumin  loss  with  the  recovery  of  a  large  amount  of  the  red  meat  fibers 
in  a  striated  or  unseparated  condition  in  the  feces  is  found  mostly  in 
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achylia  due  to  pernicious  anemia,  gastroenteric  atrophy,  nephritis,  and 
diarrhea.  Still,  even  in  these  cases,  if  no  special  digestive  distress  from 
meat  is  met  with,  they  may  be  given ;  but,  of  course,  in  very  small  quan- 
tities, frequently  repeated,  and  always  finely  comminuted.  Milk  as  a  rule 
is  not  well  tolerated,  its  digestion  causing  stomach  distress  and  perhaps 
a  diarrhea.  Of  the  liquids,  broths,  such  as  rice,  chicken,  barley,  albumi- 
nous drinks,  and  raw  or  soft-boiled  eggs,  are  recommended.  The  protein- 
bearing  carbohydrates  (peas,  beans,  lentils)  in  puree  form  or  broth  are 
useful.  Potatoes,  rice,  tapioca,  sago,  and  farina  well  cooked  in  water  or 
milk  are  very  well  borne.  Any  of  the  breads,  rolls,  simple  cake,  or 
crackers  with  butter  in  moderate  amounts  are  well  tolerated.  Tea,  coffee, 
cocoa,  and,  in  milk  intolerance,  koumiss,  kefir,  or  matzoon  may  be 
allowed.  In  cases  of  anacidity  and  achylia  the  following  diet  list  is  of 
service.  As  these  patients  are  most  difficult  to  supply  with  a  variety  of 
foods  so  as  to  prevent  monotony,  a  list  is  here  given : — 

The  plan  of  diet  is  to  partake  only  of  fluid  or  semifluid  foods,  taking  these 
at  three  or  four  hour  intervals  during  the  day  and  evening  and  preserving  a 
strict  regularity  in  time.  The  vegetables  (excepting  the  rough  ones),  starches, 
and  cereals,  all  of  them  cooked  to  as  soft  a  consistence  as  possible  and  taken  in  a 
mashed  porridge  or  fluid  form,  are  wholesome.  The  quantity  taken  at  a  time 
should  be  moderate  and  best  spread  over  ten  minutes  of  time  at  each  feeding.  The 
meals  should  be  begim  at  8  a.m.  and  ended  at  10  p.m.  Among  some  of  the  prep- 
arations of  food  that  would  serve  of  value  in  such  cases  are  the  following: — 

Albuminous  Drinks. 

Egg  broth.  Matzoon. 

Eggnog.  Junket. 

Junket  eggnog.  Rice  milk. 

Beef  eggnog.  Mutton  broth. 

Albuminized  water.  Nutritious  beef  broth. 

Albuminized  clam-water.  Broth  with  grains. 

Grape  yolk;  Egg  broth. 

Grape  juice  and  egg.  Cocoa. 

Malted  milk  and  egg.  Malted  milk  cocoa. 

Koumiss. 

Soups   (with  or  without  noodles, 
crackers,  or  croutons). 

Cream  of  celery  soup.  Mock  bisque  soup. 

Celery  soup    (gum  gluten).  Green  pea  soup. 

Corn  soup.  Rice  soup. 

Asparagus  soup.  Victoria  soup  (with  broth). 

Tomato  soup  (with  broth). 

Cereals. 

Flour  gruel.  Rice  farina  and  oatmeal  gruel. 

Porridge.  Gum  gluten  breakfast  food. 

Cracker  gruel.  Commeal  mush. 

Barley  gruel.  Hominy  mush. 

Barley  gruel  with  broth.  Rolled  oats. 

Arrowroot  gruel.  Steamed  rice. 

Indian  meal  gruel.  Boiled  rice,  farina,  tapioca  and  sago. 
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Fruits. 


Pineapple. 
Baked  banana. 
Steamed  rhubarb. 


Rolls,  any  kind. 
Bread,  any  kind. 


Baked  apples  and  apple  sauce. 
Stewed  prunes. 


Pastry. 


Cake  or  crackers,  any  simple  kind. 


Shellfish. 


Raw  oysters  (no  condiment  except- 
ing lemon). 
Pan  roast  oysters. 
Broiled  oysters. 


Oyster  stew  and  oyster  soup. 
Creamed  oysters. 
Scalloped  oysters. 
Clam  bouillon  bisque. 


Eggs'  (4  a  day). 


Soft  boiled. 
Steamed  or  baked  eggs. 
Golden  rod  eggs. 
Kgg  nests. 


Creamed  fish. 


Fish. 


Plain  omelet. 
Foamy   omelet. 
Bread  omelet. 
Poached  eggs  plain. 


Baked  or  boiled  fish  (plain  sauce). 


Vegetables. 


Boiled  potatoes. 
Riced  potatoes. 
Mashed  potatoes. 
Creamed  potatoes. 
Baked  potatoes. 


'•  1  • 
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Peas, 

Beans,    \  in  puree  form. 

Lentils, 

Spinach. 


Dessert.s. 


Soft  custard. 

Meringue  or  floating  island. 

Banana,  peach  or  apple  custard. 

Baked  custard. 

Chocolate. 

Malted     milk     or    baked     caramel 

custard. 
Fruit  whips. 
Souffles. 
Junkets     (custard,     cocoa,     coffee, 

plain). 
Cornstarch  pudding. 
Pineapple  cream. 


Cornstarch,  fruit  jelly. 

Gum-gluten  pudding. 

Rice  pudding,  peaches  and  rice. 

Steamed  and  boiled  rice. 

Rice  meringue. 

Cream  of  rice  pudding. 

Chocolate  or  cocoa  blanc  mange. 

Plain  or  tapioca  cream. 

Pineapple,      apple      or      raspberry 

tapioca. 
Bread  and  cracker  puddings. 
Gelatin. 
Jellies  (fruit  and  cereal). 


Because  many  cases  of  subacidity,  anacidity  and  achylia  are 
continuous  conditions,  the  diet  must  be  maintained  over  long  periods  of 
time  and  thus  it  is  impracticable  to  maintain  the  caloric  principle  of 
feeding  in  a  scientific  way  constantly.  Therefore,  it  is  wisest  to  give  a 
long  list  of  available  foods  and  preparations  like  the  preceding,  and 
observe  the  maintenance  of  nutrition  by  the  constant  use  of  the  scales  and 
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the  appearance  and  state  of  health  of  the  individual.  In  selected  cases 
the  meats  may  be  added  in  small  quantities. 

General  Treatment. — Other  than  the  diet  and  unless  some  organic 
condition  of  the  stomach  exists,  most  of  these  cases  do  not  require 
treatment  for  the  stomach  alone,  but  rather  for  the  general  condition 
that  is  causing  it,  and  for  this  reason  the  very  highest  standard  of  body 
nutrition  through  the  diet  is  important.  Intragastric  faradism  may  be 
used  when  the  gastric  motility  is  impaired.  In  the  cases  in  which  a 
general  neurosis  is  the  cause  of  the  low  or  absent  gastric  secretion,  the 
physical  and  hydrotherapic  treatment  may,  under  favorable  circumstances, 
act  indirectly  in  producing  a  secretion  of  hydrochloric  acid.  But  in  the 
cases  of  long-standing  achylia  care  must  be  exercised  in  advising  forms 
of  physical  exercises,  for  the  reason,  first,  that  these  patients  are  not 
physically  strong  and  are  hard  to  build  up,  and,  secondly,  that  they 
peculiarly  constitute  a  class  of  patients  who  are  easily  and  quickly  bored 
unless  the  form  of  exercise  is  entertaining  as  well  (golf,  tennis,  walking, 
outdoor  work,  etc.). 

Medical  Treatment. — Drug  treatment  represents,  on  the  one  hand, 
a  substitution  therapy,  and,  on  the  other,  an  attempt  to  increase  the 
secretion.  Pawlow  has  shown  that  raw  meat,  meat  juice,  meat  broths, 
Liebig's  meat  extract,  gelatin,  and  certain  peptones  stimulate  the  secretion 
of  gastric  juice.  Small  amounts  of  alcohol  have  been  shown  to  do  like- 
wise, and  the  occasional  use  of  Byrrh  wine  or  Dubonnet  before  meals 
may  be  used  for  the  purpose.  In  a  few  of  the  cases  the  gustatory  stimula- 
tion from  the  use  of  the  bitter  tonics  may  activate  a  hydrochloric  secre- 
tion, but  this  is  by  no  means  common  enough  to  deserve  first  attention 
in  the  treatment.  In  this,  what  cannot  be  accomplished  by  the  use  of 
hydrochloric  acid,  either  in  lavage  or  given  diluted  by  mouth,  cannot  be 
accomplished  by  any  drug  known  to-day.  As  to  which  of  the  cases  is 
going  to  respond  best  to  the  acid  administration,  and  which  best  to  the 
alkaline,  it  is  usually  impossible  to  foretell  in  the  beginning.  In  this  there 
is  hardly  less  diflfer-ence  between  the  subacidities  and  anacidities  and  the 
achylias.  Nevertheless,  I  have  noticed  a  few  practical  points,  and  they  are 
that  the  acid  treatment  is  effective  in  most  of  the  diarrheal  and 
neurotic  cases  and  a  few  of  pernicious  anemia.  Most  of  the  cases 
of  late  atrophic  gastritis  and  nephritis,  and  a  few  of  the  neurotic 
conditions  do  badly  on  the  acid,  and  its  use  must  be  discontinued 
because  of  the  stomach  distress  that  is  caused.  Still,  one  can  never  be 
sure  of  the  outcome  in  advance  with  any  one  of  the  types,  and,  since  the 
use  of  the  acid  treatment  is  the  most  rational  one,  it  is  always  best  to  give 
it  a  few  days'  trial,  perhaps  telling  the*  patient  at  the  time  that  a  little 
harmless  experimentation  w^ould  be  necessary  in  the  beginning  of 
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treatment.  If  it  stops  the  gastric  distress,  the  treatment  for  that  case 
should  be  an  acid  one,  and  if  it  intensifies  it,  the  very  opposite,  namely, 
an  alkaline.  One  or  two  tablets  of  hydrochloride  of  betain  (acidol)  may 
be  used  in  place  of  the  dilute  hydrochloric  acid,  these  being  handier  for 
the  patient  to  carry  than  the  acid. 

When  well  borne,  from  2  to  6  cubic  centimeters  (30  to  90  drops) 
of  the  dilute  hydrochloric  acid  should  be  put  in  a  glassful  of  water,  one- 
fourth  of  the  amount  being  taken  at  quarter-hour  intervals  after  a  meal. 
When  the  acid  is  badly  tolerated,  the  stomach  digestion  should  be 
rendered  alkaline,  the  stomach  as  an  organ  of  digestion  being  prac- 
tically considered  as  a  part  of  the  intestine,  its  only  function  being  that 
of  a  receptacle  for  food.  In  such  instances  the  following  harmless 
prescription  serves  to  good  purpose : — 

ft  Pancreatinum    10.0      3iiss 

Sodium  bicarbonas    20.0      3v 

Fiat  pulv.  no,  xx. 

Sig. :    Take  one  powder  in  water  after  each  meal. 

For  anorexia  there  is  no  better  treatment  than  insisting  upon 
taking  sufficient  quantities  of  food,  and  the  use  of  tincture  of  nux 
vomica,  1  cubic  centimeter  (15  drops)  well  diluted  before  meals.  In 
anemia  a  high  feeding  should  be  kept  up,  and  in  the  cases  that  will  not 
tolerate  acid  the  non-astringent  forms  of  iron  given,  and  in  the  acid- 
tolerant  cases  the  stronger  forms  of  iron,  of  which  the  tincture  of  ferric 
chloride  is  the  most  effective,  particularly  when  kidney  complication  exists. 
A  good  prescription  is  the  following : — 

R  Tinctura  nucis  vomica  8.0    f3ij 

Tinctura  ferri  chloridi   10.0    f 5iiss 

Syrupi  simplex   q.  s.  ad    90.0    fSiij 

M.  et  sig. :   Take  one  teaspoonful  well  diluted  in  water  one-half  hour 
after  meals. 

Rhubarb  or  cascara  may  be  used  in  constipation,  and  colonic 
flushings,  either  per  rectum  or  after  appendicostomy,  would  be  prefer- 
able in  the  cases  of  gastro-enteric  atrophy  with  marked  secondary 
anemia  or  pernicious  anemia.  When  no  atony  exists,  the  use  of  the 
sodium-chloride  waters,  Kissingen,  Wiesbaden,  and  Homburg,  are  some- 
times of  help,  taken  w^ith  the  meals. 

HETEROCHYLIA. 

This  term  was  devised  by  Hemmeter"  to  denote  an  alternating 
state  of  secretion  occurring  chiefly  in  "nervous  dyspepsia."  A  number 
of  authentic  cases  have  been  reported  from  several  sources,  in  which  at 
different  times  within  a  short  period  the  stomach  analyses  show  a  sub- 
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tressing.  A  hypodermic  injection  of  morphia  may  be  called  for  as 
well  as  external  applications  of  heat  to  relieve  the  distress.  The  best 
constant  treatment,  in  my  opinion,  is  the  use  of  ascending  doses  of 
nux  vomica,  workmg  these  up  very  gradually  until  physiological  effects 
are  produced,  and  then  continued  for  some  time  afterward  at  a  smaller 
dose.  Should  the  paroxysms  be  frequent,  belladonna  in  fair-sized 
doses  during  the  day  or  1  rather  large-sized  dose  at  bedtime  is  very 
helpful.  The  acute  cases  that  I  have  seen  (only  3)  all  had  had  the 
condition  for  years,  and  at  the  time  were  in  i>oor  general  condition, 
and  thus  required  tonics,  climatic  and  hygienic  attentions  to  improve 
them.  Regarding  the  continuous  cases  there  is  no  more  efficient 
treatment  than  morning  and  evening  lavagings  with  an  alkaline 
followed  by  the  hydrastic  solutions.  Nux  vomica  and  belladonna  may 
also  be  used,  but  effort  should  be  made  to  diagnose  some  primary 
pathological  condition  if  possible,  after  which  the  treatment  would 
be  according  to  the  disorder  found  and  the  general  condition  of  the 
patient. 
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CHAPTER  XXIX. 
Functional  Disturbances  of   the  Stomach. 

(Continued,) 


DISTURBANCES  OF  SENSATION. 
HYPERESTHESIA  GASTRICA. 

Under  this  term  is  described  the  condition  in  which  the  glandu- 
laris (mucous  membrane)  of  the  stomach  is  hypersensitive  to  even 
normal  stomach  contents.  The  simplest  forms  of  foods  or  drink  will 
often  cause  distress  in  spite  of  a  normal  condition  of  secretion  and 
motility.  In  a  large  number  of  cases,  particularly  in  the  Semitic  races, 
the  symptoms  of  distress  are  more  or  less  continuous  and  become 
immediately  intensified  on  ingestion.  Altogether,  hyperesthesia 
gastrica  comprises  by  far  the  largest  proportion  of  gastric  conditions, 
even  among  the  class  of  neurotics  alone.  As  a  condition  it  accom- 
panies practically  all  of  the  primary  stomach  disorders  and  many  of  the 
secondary  conditions  as  well.  For  these  reasons  it  may  be  looked  upon 
as  the  simplest  form  of  all  gastric  disturbances,  and,^  excepting  in  the 
purely  dietetic  cases,  may  be  considered  more  of  a  symptom  than  a 
clinical  entity. 

Of  the  true  gastric  aflfections  in  which  hyperesthesia  is  noted  may 
be  mentioned  all  of  the  states  of  abnormal  secretions,  especially  the 
two  extremes  of  hyperchlorhydria  and  achylia,  and  neurasthenia 
gastrica.  My  experience  has  been  that  the  instances  of  this  condition 
are  fewer  in  the  purely  neurotic  states  of  subacidity,  unless  the 
lowered  secretory  change  is  secondary  to  a  state  of  destructive  gas- 
tritis. There  is  no  absolute  uniformity  in  this,  however,  because  even 
in  subacidity  a  marked  hypersensitiveness  may  exist  requiring  alkalies 
for  its  relief,  and  also  that  instances  of  anacidity  are  seen  in  which  none 
of  these  symptoms  are  present.  Furthermore,  it  has  occurred  to  me 
that  the  slower  a  chronic  gastritis  is  established  the  surer  it  is  that 
these  symptoms  are  a  feature,  and  in  the  more  rapid  and  deeper 
destructive  forms  they  are  commonly  less  noticeable  or  pronounced. 
Confirmation  of  this  may  be  noted  in  gastritis  secondary  to  malignant 
disease,  or  atrophic  gastritis  in  which  it  is  not  unusual  to  note  that  the 
symptoms  of  hypersensitiveness  are  absent  or  may  not  come  on  until 
late.     But  it  can  be  clinically  observed  in  a  number  of  these  latter- 
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mentioned  cases  when  this  sensitiveness  to  foods  is  established  that 
it  is  liable  to  be  most  intense,  persistent  or  progressive,  and  thus 
intractable  to  treatment.  .Of  much  interest  also  are  the  many  body 
conditions  or  diseases  of  other  organs  in  which  hyperesthesia  of  the 
stomach  can  be  looked  upon  as  secondary  or  referred  conditions. 
Many  of  these  are  mentioned  in  the  stomach  conditions  in  diseases  of 
other  organs  described  in  Chapter  XXVII. 

Etiology. — As  a  simple  primary  affection  hyperesthesia  is  found 
in  long-standing  dietetic  indiscretions,  in  neurasthenia  and  hysteria,  in 
states  of  anemia,  general  debility  and  mental  strain,  in  instances  of 
excessive  sexual  indulgence,  in  hyperchlorhydria  and  anacidity  of  an 
acquired  type,  and  in  gastric  ulcer  and  chronic  gastritis.  Among  the 
improprieties  of  ingestion  in  which  it  is  found  are  the  occasional 
excesses  in  overloading  the  stomach  with  foods  or  drink,  results  from 
debauches  not  severe  enough  to  cause  the  development  of  an  acute 
gastritis;  the  steady  abuse  of  tea,  coffee,  alcohol,  tobacco,  highly 
seasoned  foods  and  opium  or  cocaine;  in  subnourishment  resulting  from 
insufficient  diet,  and  also  from  eating  irregularly.  Post-ulcer  hyper- 
esthesia is  described  in  Chapter  XX,  that  of  chronic  gastritis  in 
Chapter  XIX,  and  splanchnoptosia  in  Chapter  XXVI.  It  is  found 
more  frequently  in  females,  the.  disproportion  being  greatest  in  the 
younger  adult  years. 

Symptoms  ajid  Diagnosis. — The  sensation  produced  is  that  of 
mild  pain  (severe  pains  are  gastralgic),  fullness,  and  weight  or  pres- 
sure coming  on  immediately  upon  the  ingestion  of  foods  or  drink. 
In  the  severe  cases  in  which  the  gastralgic  type  of  pain  is  not  present, 
a  sensitiveness  may  exist  in  the  stomach  causing  nausea  or  even 
vomiting;  the  latter,  however,  is  due  more  to  a  desire  on  the  part  of 
the  individual  to  unload  the  stomach  than  the  truly  symptomatic  kind. 
Fluids,  particularly  the  very  cold,  and  sweetened  or  carbonated  drinks 
may  cause  more  distress  than  solid  foods.  As  a  result  of  the  distress 
the  patient  fears  to  partake  of  sufficient  amounts  of  food,  and  thus  may 
lose  weight  and  strength  and  become  anemic.  The  symptoms  of 
hyperchlorhydria,  pyrosis,  water-brash,  and  flatulence,  coming  on  late 
after  meals  may  be  present.  In  my  opinion,  the  one  main  clinical 
point  in  diagnosing  this  condition  is  the  time  after  ingestion  that  the 
symptoms  of  distress  occur,  which  in  all  cases  is  immediate  and  before 
gastric  digestion  has  begun  or  advanced  to  a  practical  degree  of  con- 
version of  foods.  Test-meals  from  these  cases  show  a  normal  secre- 
tion with  perhaps  slight  variations,  and  generally  a  normal  motility  of 
the  organ.  The  diagnosis  is  made  from  the  dietetic  histor^  of  the 
case  and  the  subjective  gastric  symptoms.     In  persistent  cases  all  of 
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the  local  and  general  conditions  must  be  excluded  before  diagnosing 
primary  hyperesthesia.  In  catarrh  and  hyperchlorhydria  the  stomach 
symptoms  usually  come  on  some  time  after  eating.  When  there  is 
doubt,  the  facts  that  the  appetite  remains  good  and  the  secretions  and 
motility  normal  are  helpful  to  diagnosis.  Also,  in  hyperesthesia,  the 
stomach  distress  is  quite  independent  of  the  character  and  amounts  of 
food. 

Treatment. — According  to  many  authors,  the  treatment  should  be 
begun  by  placing  the  patient  in  bed,  the  institution  of  a  milk  or  egg 
albumin  diet,  and  the  systemic  care  of  the  individual  until  the  symp- 
toms are  controlled.  While  1  agree  with  this  for  the  severe  cases,  and 
to  an  extent  with  Rosenheim  for  the  chlorotic  cases,  I  can  only  say 
as  a  routine  of  treatment  for  all  cases,  that  about  one-half  of  all 
gastric  disorder  patients  who  apply  for  treatment  would  make  up 
such  an  army  that  very  soon  there  would  be  no  room  in  all  of  the 
hospitals  to  hold  them.  In  practical  work,  with  patients  intelligent 
enough  and  with  purpose  enough  to  follow  directions,  only  a  small 
proportion  of  cases  need  go  to  bed  to  get  well.  The  most  important 
feature  of  the  treatment  is  to  recognize  and  treat  any  of  the  causative 
conditions  that  exist.  When  these  can  be  eliminated,  and  the 
severe  types  of  the  condition  are  separated  for  the  bed  treatment,  the 
routine  of  care  in  the  average  cases  is  about  the  following: — 

According  to  the  history  obtained,  all  dietetic  causes,  matters  of 
abuse,  habits,  etc.  must  be  stopped.  The  diet  is  essentially  that 
described  under  hyperchlorhydria  found  detailed  on  page  765  and  this 
should  be  prescribed  and  persisted  in  until  the  sensory  symptoms 
are  under  control.  There  is  a  small  proportion  of  cases  in  which  even 
with  the  greatest  care  in  the  diet  the  symptoms  do  not  abate,  not  even 
after  lengths  of  time.  In  such,  the  stomach  and  other  organ  con- 
ditions of  a  pathological  or  constitutional  nature  must  persistently 
be  searched  for,  and  if  found  attention  to  them  must  be  given  as  a 
primary  essential  of  treatment.  Should  the  case  still  seem  to  be  one 
of  distinct  hyperesthesia  gastrica,  the  bed  treatment  should  be  given 
first  thought,  and  if  this  is  not  possible,  or  in  the  beginning  of  treat- 
ment in  all,  resort  to  drugs  is  generally  required.  The  condition 
which  gives  the  most  degree  of  confusion  is  an  underlying  obscure 
form  of  neurasthenia,  one  in  which  the  general  symptoms  as  well  as 
those  in  the  digestive  tract  are  not  distinct.  There  are  other  cases 
again  which  may  have  a  subacidity  of  the  stomach  during  gastric 
digestion  and,  as  paradoxical  as  it  may  seem,  do  best  on  the  alkalies 
(not  the  instances  of  larval  hyperacidity).  These  cannot  be  separated 
in  advance  and  can  only  be  noted  by  experimenting  for  a  short  time 

50 


786         FUNCTIONAL  DISTURBANCES  OF  THE   STOMACH. 

with  an  acid  or  an  alkaline  treatment;  these  are  probably  due  to  a 
sensitiveness  situated  in  the  deep  layer  of  the  glandularis.  The  high 
caloric  feedings  and  the  routine  administration  of  iron  are  always  in 
order  in  the  anemic  or  undernourished  patients.  The  drugs  which 
answer  to  the  best  purpose  to  control  distress  are  the  bromides,  and  it  is 
not  unusual  to  have  to  employ  these  in  very  large  sized  doses  for  a 
short  time  and  perhaps  for  one  or  two  months  all  told.  Among  the 
prescriptions  for  these  cases  that  can  be  recommended,  in  addition  to  the 
one  given  in  the  foregoing  chapter  on  page  769^  are: — 

R  Sodii   bromidum    10.0  to  25.0    3iiss  to  3vj 

Aqua  menthae  piperitae 250.0  5viij 

M.  et  sig. :   Take  a  tablespoonful  in  water  after  meals. 

Or. 

I^  Sodii  bromidum, 

Tinctura  Valerianae  aa     10.0    Siiss 

Aqua  chloroformi  100.0    fSiij 

M.  et  sig. :   Take  a  teaspoonful  in  water  after  meals. 
Or,  when  constipation  exists : — 

B  Tinctura  rhei, 

Tinctura  Valerianae  aa     10.0    5iiss 

M.  et  sig. :   Take  twenty  drops  in  water  after  meals. 

Supplemental  treatments  that  answer  to  good  purpose  in  many  of 
the  cases  are :  the  hygienic  and  hydrotherapic  measures,  cold  compresses 
to  the  abdomen  to  relieve  the  distress,  galvanism,  occasionally  the  use 
of  nux  vomica  in  small  doses,  lavage  with  silver  nitrate,  belladonna, 
and  a  sojourn  in  the  country  away  from  work  and  other  activities. 


GASTRALGIA  NERVOSA. 

Gastralgia  is  a  condition  characterized  by  periodic  or  spasmodic 
attacks  of  more  or  less  severe  pain  in  the  stomach,  appearing  inde- 
pendently of  the  ingestion  of  foods,  subsiding  in  a  short  time,  and 
followed  by  an  interval  of  complete  freedom  from  symptoms. 
Gastralgia  is  about  three  times  as  common  in  women  as  in  men, 
and  altogether  comprises  about  2  per  cent,  of  the  cases  of  neuroses. 

Etiology. — The  manifestation  of  gastralgia  may  be  clinically 
described  as  a  sensory  disturbance  affecting  the  vagus,  either  directly 
or  indirectly,  and  locally  or  generally  along  the  course  of  the  nerve. 
The  most  frequent  cases  are  those  in  which  the  terminal  branches  in 
the  stomach  are  affected.  Among  the  most  numerous  causes  that 
may  bring  this  condition  about  are :  excessive  indulgence  in  tobacco, 
irregular  and  insufficient*  eating,  the  constant  intemperate  use  of  soda- 


DISTURBANCES  OF  SENSATION.  787 

water,  particularly  the  kinds  that  are  not  flavored  with  the  natural 
fruit  juices,  but  with  artificial  flavors;  the  habit  of  drinking  iced 
fluids.;  and  the  taking  of  a  large  amount  of  iced  drink  at  some  one 
time,  perhaps  when  overheated  or  very  thirsty,  the  result  of  an 
alcoholic  debauch,  particularly  when  much  sweetened  forms  of 
spirituous  drinks  (cordials)  has  been  taken;  the  drinking  of  much 
strong  tea,  coflfee,  or  lemonade,  and,  finally,  the  forms  that  may  be  con- 
sidered as  the  deeper  developed  types  of  hyperesthesia  from  dietetic 
reasons. 

I  have  seen  gastric  cases  included  under  all  of  the  foregoing.  To 
such  may  be  added  cases  of  ulcer  or  adhesions  of  the  stomach,  gall- 
stones, chronic  appendicitis,  and  certain  forms  of  acute  gastritis,  partic- 
ularly the  congestive,  inflammatory,  or  hemorrhagic  types.  Gastralgias  of 
central  origin  may  be  noted  in  the  crises  of  locomotor  ataxia,  the  cerebral 
tumors  and  myelitis,  and  those  affecting  the  course  of  the  nerve  may  be 
observed  in  the  anemias,  infections,  intoxications  (lead,  gout,  opium, 
cocaine,  and  autointoxications  from  the  intestine),  and  hysteria  and 
neurasthenia.  Of  the  indirect  types  may  be  seen  those  in  which  the  in- 
nervation of  the  vagus  is  disturbed  by  referred  stimuli  from  disease  of 
other  organs,  and  in  these  are  found  cases  of  nephroptosia  with  Dietl's 
crises,  gastroptosia,  enteroptosia,  coloptosia,  the  inflammatory  diseases, 
and  circulatory  or  anatomical  defects  in  the  generative  system. 

Symptoms  and  Diagnosis. — The  attacks  of  pain,  as  a  rule,  appear 
quite  suddenly,  although  they  may  be  preceded  for  a  few  hours  or 
days  by  premonitory  symptoms,  such  as  anorexia,  headache  or  back- 
ache, vertigo,  fullness  or  weight  in  the  stomach,  slight  precordial  or 
stomach  pains,  and  nausea  and  perhaps  vomiting.  In  the  majority  of 
instances  the  history  of  these  are  not  obtained  unless  definite  questions 
are  asked,  and  may  even  be  denied  altogether.  Within  a  very  few 
minutes  after  the  onset  of  the  attack  the  suflFering  from  pain  is 
extreme.  This  is  located  in  the  epigastric  and  left  hypochondriac 
regions,  and  is  variously  described  as  burning,  boring,  tearing,  cutting 
or  pressing.  From  the  stomach  regit )n  the  pains  may  radiate  into 
the  left  thorax,  left  shoulder,  back  or  general  abdomen,  and  may  be  so 
intense  as  to  cause  weakness  and  collapse  (rapid,  thready  and 
irregular  pulse;  pallor,  cold  cxtreniiiios,  cold  <\veat.  subnormal  tem- 
perature). The  expression  at  the  time  is  usually  anxious  and  drawn, 
and  frequently  the  patient  is  unable  to  lie  down  or  sit  straight,  an 
attitude  being  assumed  which  gives  the  greatest  degree  of  relief  by  the 
relaxation  of  the  abdominal  muscles.  Amon^^  such  is  a  half-sitting 
position  with  the  knees  high  and  shoulders  bent  forward,  and  when 
lying  in  bed,  on   the   side   in   about   the   same   bent   position.     The 
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abdomen  is  mostly  sunken  and  the  gastric  region  tympanitic  (the 
latter  is  best  noted  by  comparing  the  percussion  note  over  the  lower 
ribs,  seventh  to  tenth,  on  both  sides).  There  may  be  a  tenderness  on 
slight  pressure  over  the  stomach,  and  a  sense  of  relief  on  steady  deep 
pressure.  At  times  these  symptoms  are  accompanied  by  nausea, 
vomiting,  nervous  chills  or  hysterical  manifestations.  The  duration 
varies  from  a  few  minutes  to  several  hours,  and  the  interval  between 
the  attacks  may  be  days,  weeks,  months  or  years.  The  seizures 
generally  cease  quite  as  quickly  as  they  come  on,  the  short  attacks 
being  followed  by  a  desire  for  food  and  ability  to  be  about  in  a  few 
hours.  When  the  attacks  have  been  prolonged  (several  hours)  they 
are  often  followed  by  a  feeling  of  weakness  which  lasts  for  several 
days.  In  the  gastric  crises  of  locomotor  ataxia  the  attacks  may  be 
ushered  in  by  a  series  of  lightning  pains  in  the  legs,  those  in  malaria 
occur  when  the  paroxysm  of  chill  and  fever  is  on,  and  in  neurasthenic 
females  the  seizures  are  more  liable  to  occur  at  the  menstrual  period 
(Boas). 

The  diagnosis  is  made  on  the  history,  the  character  of  the  symp- 
toms, the  observance  of  certain  constitutional,  central,  or  other  organ 
disease,  and  the  short  duration  of  the  seizure.  In  recurring  gastral- 
gias,  when  no  distinct  cause  can  be  assigned,  examinations  for  latent 
or  healed  ulcer,  perigastric  adhesions  and  other  conditions  should  be 
made.  The  pains  of  cancer  are  more  steady,  not  so  severe,  and  have 
no  free  intervals.  Blood  in  the  test-meals  or  feces  is  not  present  in 
true  gastralgia,  and  during  the  interval  of  attacks  in  the  majority  of 
cases  no  secretory  or  motor  change  from  the  normal  is  observed;  a 
few,  however,  may  have  a  hyperchlorhydria.  Among  the  other  stom- 
ach conditions  with  which  this  may  cause  confusion  are,  hypersecretion, 
gastroniyxorrhea,  cardia  or  pyloric  spasms,  neurasthenia  gastrica,  and 
achylia.  The  diagnosis  is  particularly  to  be  made .  from  bihary  colic, 
and  in  cases  of  gastralgia  in  which  the  pains  are  not  so  severe  and 
more  colicky  in  character  this  may  be  difficult  or  impossible  for  the 
time  being. 

In  the  gall-stone  cases,  other  than  the  definite  symptoms,  the  pains 
are  more  to  the  right  of  the  median  line  and  in  the  biliar}-  triangle 
during  the  interval  of  attacks,  and  referred  to  the  right  side  of  the 
body  during  the  colic.  The  pains  of  nephritic  colic  radiate  down  the 
back,  the  crural  region,  and  toward  the  bladder.  Instances  of  intes- 
tinal colic  or  enteralgia  must  also  be  excluded.  In  these  the  pain  is 
never  sharply  localized  in  the  gastric  region,  may  be  anywhere  in  the 
abdomen,  and  is  usually  migratory.  Intercostal  neuralgia  and  herpes 
zoster  of  the  lower  left  dorsal  nerves  must  also  be  excluded,  and  this 
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is  done  by  observing  a  tenderness  along  the  course  of  the  nerves,  and 
in  the  latter  by  the  appearance  of  the  characteristic  eruption.  The  condi- 
tion must  also  be  diagnosed  from  angina  abdominis  (sclerosis  of  the 
vessels  of  the  upper  splanchnic  area),  and  tabes. 

Treatment. — In  the  treatment  of  gastralgia  it  is  important  to 
direct  attention  to  the  underlying  cause.  The  treatment  therefore 
develops  itself  into  that  for  the  relief  of  the  attacks,  the  treatment  in 
the  interval,  and  that  of  such  other  causative  factors  as  may  be  present. 
Since  the  latter  are  contained  under  those  of  the  various  separate  con- 
ditions, only  the  first  will  be  described. 

During  the  attack  a  hypodermic  injection  of  morphine  with 
atropine  may  be  necessary  to  quickly  control  the  pains.  Hot  com- 
presses may  be  applied  to  the  abdomen  in  the  less  severe  cases  and 
one  of  the  bromide  mixtures  may  suffice.  Chloral  hydrate  by  mouth 
or  rectum  answers  well  when  the  seizure  is  prolonged.  Foods  and 
drink  should  be  withheld  for  the  time  being.  The  external  use  of 
strong  galvanic  currents,  with  the  anode  in  the  epigastrium  and  the 
cathode  on  the  spinal  column,  has  been  advised  to  control  the  pain. 
In  severe  cases  strychnine  administered  as  a  tonic  for  a  few  days  may 
be  necessary  to  strengthen  the  patient. 

In  instances  of  the  so-called  idiopathic  gastralgia,  or  rather  the 
neurotic  gastric  form,  treatment  in  the  interval  is  most  important. 
The  use  of  tobacco  and  alcohol  must  be  interdicted,  regular  eating 
habits  should  be  advised,  and  the  taking  of  cold  drinks,  soda-water, 
tea  and  coffee  and  strongly  stimulating  foods  should  be  stopped.  The 
iron  tonics  or  arsenic  would  be  beneficial  in  anemia,  quinine  should  be 
given  in  small  doses  for  about  three  weeks  if  there  had  been  a  history 
of  malaria,  and  an  underlying  hysteria  or  neurasthenia  should  be 
treated  by  general  tonics,  goo<:l  frxjds,  regular  living,  lengthening  the 
period  of  rest  in  bed  each  day.  fresh  air.  outrl«x>r  exercise,  ma^^age, 
and  the  hydrotherapic  measures. 

In  persistent  cases,  when  gastric  ulcer,  ga^itriti-.  and  the  extra- 
gastric  conditions  can  be  excluded,  the  intragastric  emplr/vment  of  the 
galvanic  current  answers  to  gfxxl  puqx^se.  Kinh«Tn  advi-es  its  use  for 
from  four  to  six  weeks.  Following  his  advice.  I  have  mxed  most  striking 
results  from  this  treatment,  but  it  has  l^een  my  obsenation  that  current 
from  the  chemical  batteries  •  from  cells  •  is  efficient,  while  that  irtAn 
a  wall  plate  run  by  a  commercial  current  is  not  -t  '»nly  ver\'  slightly 
of  value.  In  the  inNtance-?  of  neurasthenia,  the  aire  is  sk^w.  and 
always  one  of  reconstruaion  and  strengthening  of  the  weakened 
neurons. 
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NEURASTHENIA  GASTRICA,  POLYSYMPTOMATIC  NEUROSIS, 

OR  NERVOUS  DYSPEPSIA. 

The  term  polysymptomatic  neurosis  answers  to  good  purpose  for 
the  reason  that  the  condition  is  a  mixed  neurosis  in  which  the  sensory, 
secretory  and  motor  nerve  mechanism,  either  combined  or  alternately, 
may  play  a  part.  In  this  work,  the  term  neurasthenia  gastrica  will  be 
utilized  for  the  reason  that  it  relates  to  the  etiology  or  causative  state, 
the  first  and  last  terms  above  mentioned  being  more  particularly  con- 
nected with  the  symptoms.  According  to  von  Leube,  the  term 
nervous  dyspe*i)sia  was  intended  to  cover  the  group  of  cases  in  which 
the  functions  of  the  stomach  were  normal,  while  at  the  same  time  the 
patient  was  suffering  from  manifold  digestive  symptoms  following 
the  ingestion  of  foods.  Of  the  cases  manifesting  changes  in  gastric 
secretion  and  motility,  he  makes  a  division  into,  first,  nervous  dyspep- 
sia in  which  no  anatomical  changes  are  present  in  the  stomach,  and 
second,  nervous  dyspepsia  in  which  the  changes  of  gastric  secretion 
are  consequential  to  anatomical  defect  of  the  stomach  nerves.  To 
these  Boas  adds  a  third  form  pi  the  reflex  type  from  other  organs, 
such  as  the  kidneys,  uterus,  ovaries,  male  generative  organs  and  the 
intestines. 

Adding  to  these  the  constitutional  states  (diabetes,  tuber- 
culosis, syphilis,  anemia,  debility,  the  general  neural  conditions  of  a 
functional  nature),  the  organic  stomach  conditions  (gastritis,  ulcer), 
and  the  functional  stomach  conditions  (hyperesthesia,  gastralgia,  states 
of  low  secretions  of  a  neurotic  nature,  the  hyper-  and  hypo-  motilities 
of  the  stomach  of  a  neurotic  nature),  it  must  be  plain  that  the  entire 
subject  is  much  confused,  and  it  might  have  been  better  had  this 
condition  as  a  clinical  entity  not  been  described  except  under  stomach 
disorders.  Still,  cases  of  true  neurasthenia  gastrica  do  exist,  and  by 
the  greatest  care  in  clinical  analysis  a  type  of  more  or  less  primary 
neurotic  disturbance  of  the  stomach  can  be  noted  in  which  there  is 
no  demonstrable  anatomical  lesion,  and  which  essentially  is  simply 
a  neurasthenia  affecting  mostly  the  stomach  and  with  it  commonly 
the  small  intestine  (gastro-enteric  neurasthenia).  Considering  the  func- 
tional disturbances,  this  type  of  disorder  excludes  the  true  sensory 
neuroses  and  the  high  and  low  secretory  and  motor  condition  already 
described,  but  it  is  my  firm  belief  that  those  that  do  exist  nowhere  near 
make  up  the  many  cases  that  have  been  and  are  still  being  diagnosed 
as  "nervous  dyspepsia. '*  Between  true  neurasthenia  gastrica  and  the 
other  neurotic  gastric  conditions  the  clinical  distinctions  are  drawn 
so  fine  that  it  is  only  as  we  view  these  patients  from  a  neurasthenic 
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standpoint,  and  following  that  only  by  a  large  number  of  gastric  analyses 
and  long  observation  of  the  case,  that  those  of  true  neurasthenia  gastrica 
can  be  distinguished.  It  may  be  argued  that  such  fine  distinctions  are 
impracticable  or  unnecessary.  To  this  in  a  way  I  fully  agree,  for  I 
understand  that  there  is  often  little  difference  in  the  etiology,  symp- 
tomatology, and  even  the  treatment  of  the  many  phases  of  functional 
neuroses  of  the  stomach  (even  more  so  than  with  functional  neuroses 
met  with  elsewhere  in  the  body).  But  the  day  is  coming  when  many 
of  the  so-called  cases  of  functional  neuroses  will  be  shown  to  have  an 
anatomical  or  at  least  a  chemical  basis,  and,  since  in  some  cases  it  is 
possible  to  diagnose  true  neurasthenia  gastrica,  the  term  should  only  be 
used  to  cover  those  that  exist,  and  not  all  of  the  other  types  of  gastric 
neuroses,  a  large  proportion  of  which  are  only  symptomatic  of  other 
conditions  or  what  may  be  termed  monosymptomatic  neuroses,  and  also 
neurasthenia  in  general. 

Etiology. — Any  of  the  factors  that  would  chronically  deplete  the 
general  tone  of  body — diseased,  constitutional,  unhygienic,  dietetic,  or 
others — may  affect  the  status  of  digestion  in  the  stomach  to  the  extent 
of  causing  variation  in  its  function,  a  variation  which  in  toto  for 
diagnosis  must  be  sensor}^  secretory,  and  motor,  though  not  neces- 
sarily all  combined  at  the  same  moment,  but  at  least  all  present  at 
different  periods  in  a  short  space  of  time  (within  seven  days).  The 
more  deeply  these  causative  conditions  assail  the  general  state  of 
body  and  the  nutrition  of  the  neural  system  most  of  all,  the  more 
numerous  are  the  cases  of  neurasthenia  gastrica  and  the  fewer  those  of 
the  simpler  and  more  steady  forms  of  other  gastric  neuroses.  In  my 
opinion,  neurasthenia  gastrica  is  never  a  manifestation  or  result  of 
gastric  disorder  or  abuse,  or  in  fact  that  'of  any  other  single  organ  in 
the  body,  excepting  as  such  disorders  may  deplete  the  general  state 
of  health  and  thus  cause  irregularity  in  the  most  sensitively  balanced 
portion  of  the  living  economy — the  digestive  canal.  The  proof  of 
this  contention  is  seen  in  the  fact  that  only  about  10  or  15  per  cent. 
of  the  cases  of  functional  gastric  disorders  are  those  of  true  neuras- 
thenia gastrica,  and  also  the  fact  that  the  largest  numbers  are  made 
up  of  the  hardest  mental  or  physical  workers  of  the  two  sexes,  namely, 
the  men  (in  the  women  the  more  definitely  primary  or  secondary 
forms  of  gastric  neuroses  are  the  most  common).  Neurasthenia  gas- 
trica may  be  looked  upon  as  a  disturbed  physiological  condition. 
When  neurplogists  (who  have  searched  long  and  ardently  without 
success)  find  out  what  the  pathology  of  neurasthenia  is,  if  there  is  an 
anatomical  one,  it  can  be  included  in  this  gastric  affection ;  anatomical 
lesions  or  symptomatic  states  found  only  in  the  digestive  canal  will 
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not  explain  all  of  them.  Until  that  time,  much  of  medical  interest  in  all 
of  the  phases  of  the  subject  will  remain  obscured,  and  all  that  we  can 
now  say  is  that  there  are  cases  of  neurasthenia  in  which  the  digestive 
symptoms  are  pronounced,  and  those  of  the  general  body  slight  or 
even  absent  in  any  observable  way.  Of  interest  in  this  connection  is 
the  report  of  Jurgens,  who  describes  41  cases  of  nervous  dyspepsia  in 
which  at  autopsy  he  found  a  total  degeneration  of  the  Meissner  and 
Auerbach  plexuses.  According  to  this  observer,  when  the  symptoms 
were  mainly  sensory  there  was  found  a  degeneration  of  the  muscu- 
laris  mucosa  of  the  stomach  and  intestines,  a  pronounced  formation 
of  varices  in  the  intestines,  a  degeneration  of  the  muscular  fibers  of 
the  veins  and  of  the  sensory  nerves  and  of  the  branches  of  the 
Meissner  plexus  in  this  vicinity.  Such  findings,  however,  may.  also 
be  noted  in  the  cases  which  clinically  appear  as  hyperesthesia  gastrica, 
dilatations  and  prolapse,  gastritis,  and  even  the  secretory  disturb- 
ances; so  they  cannot  be  taken  as  distinctive  of  neurasthenia  gastrica 
alone. 

Symptoms  and  Diagnosis. — General  neurasthenic  states  are 
characterized  by  a  morbid  irritability  and  fatigue  of  the  psychical  and 
physical  processes  accompanied  by  various  sensory  disturbances.  In 
these,  several  groups  of  focal  symptoms  more  or  less  combined  in 
body  make-up  serve  to  picture  the  case.  The  cerebral  and  mental 
symptoms  are  seen  in  the  psychical  disturbances  in  the  emotional 
sphere,  and  are  characterized  by  a  morbid  irritability,  apprehension, 
depression,  morbid  thoughts,  lack  of  power  of  attention  and  thus 
consequential  mental  inability,  and,  in  the  symptoms  of  fullness  and 
throbbing  in  the  head,  occipital  headaches,  and  insomnia.  Of  the 
spinal  symptoms  may  be  described  weariness  on  exertion,  pains  and 
tender  areas  along  the  spine,  and  the  sexual  disturbances  of  nocturnal 
emissions,  impaired  power,  and  dread  of  impotence.  To  these  are 
added  certain  urinary  and  bladder  symptoms,  and  the  manifestation  of 
vasomotor  disturbance  expressed  in  hot  and  cold  flashes,  localized 
sweatings  and  more  steady  heat  and  cold  (usually  of  the  hands  and 
feet),  transient  blueness,  cardiac  pains,  and  irregular,  rapid  or  slow 
heart  action. 

The  gastro-intestinal  symptoms  comprise  those  noted  in  disturb- 
ances of  the  splanchnic  area,  which  most  probably  are  due  to  irreg- 
ularity in  the  vascular,  nutritive  or  sensory  functions  of  the  gastro- 
enteron.  Clinically,  they  comprise  no  distinctive  symptoms,  and 
those  that  exist  may  be  most  variable.  The  most  prominent  and  common 
ones  are  those  of  the  sensory  group  coming  on  after  meals,  namely, 
weight,  fullness,  ill-defined  gastric,  sternal,  or  back  pains,  burning  or 
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cold  feeling  in  the  stomach,  and  an  empty  sensation  in  the  stomach  even 
after  a  large  repast.  As  a  rule,  these  are  not  dependent  upon  the  quality 
or  quantity  of  fcKxl  ingested,  but  rather  upon  the  state  of  emotions  and 
general  body.  Sometimes  the  most  digestible  foods  cause  distress,  while 
the  most  indigestible  are  borne  without  discomfort.  To  the  above  may 
be  added  heartburn,  eructations  of  inodorous  and  tasteless  gas,  sitophobia, 
digestive  vertigo,  and  the  intestinal  symptoms  of  distention,  abnormal 
sensations,  flatulency,  constipation,  or  thin,  long,  cylinder  stools  at  one 
time  and  normal-shaped  stools  at  another.  The  appetite  is  usually 
capricious,  at  one  time  buliminous  and  at  another  stage  almost  absent.  A 
physical  examination  of  the  abdomen  is  often  negative,  but  tender  zones 
may  be  noted,  as  well  as  gas  distentions  in  the  cecum,  colon,  or  sigmoid. 
A  state  of  chronic  excessive  putrefaction  in  the  intestines  is  a  common 
factor  in  the  production  of  neurasthenia. 

The  diagnosis  of  neurasthenia  is  made  on  the  history  in  the  way 
of  noting  the  incongruity  and  inconsistency  of  gastro-intestinal  symp- 
toms, the  more  numerous  cerebrospinal  and  vasomotor  combinations 
-with  them,  the  observance  of  the  patients,  the  variable  course  of  the 
illness  during  observation,  the  length  of  time  that  it  takes  for  recovery, 
and  the  stomach  analyses.     The  more  there  is  of  the  corporal  symp- 
tomatology in  the  make-up  of  a  case,  the  surer  it  is  to  be  a  general 
condition,  because  here  the  gastro-intestinal  symptoms  should  be  con- 
sidered as  part  of  the  general  picture.     On  the  other  hand,  the  greater 
the   intensity  of  ^he  gastro-intestinal  symptoms,  and  the  relatively 
fewer  those  of  the  general  system,  the  surer  it  is  to  be  a  case  of  what 
may  be  considered  as  true  neurasthenia  gastrica.     This  latter  in  a  way 
is    a   theoretical  distinction,  but  it  answers  the  purpose  for  clinical 
separation,  for  in  so  far  as  the  gastro-intestinal  symptoms  are  con- 
cerned, in  both  the  more  constitutional  or  the  more  digestive  cases, 
separation  is  not  always  possible  by   special   stomach   analyses   for  the 
simple  reason  that  the  same  stomach  conditions  are  present  in  both. 
In  an  effort  to  clear  the  great  amount  of  confusion  that  comprises  the 
last-mentioned  part  of  the  subject,  I  want  to  state  that  to  establish 
these  diagnoses  one  must  clear  the  field  of  all  bona  fide  steadily  func- 
tional, organic,  or  malignant  stomach  conditions,  as  well  as  those  of 
the    other   organs    accessory    or    remote    to    those    of    digestion.     In 
doing    this,    practically    every    stomach    condition    other    than    truly 
neurasthenic  states  must  be  excluded.     The  cases  of  ulcer,  gastritis, 
prolapse;  a  constant  high,  low,  or  absent  secretion;  increased  or  absent 
mucus,  atony,  or  hypersensitiveness  must  be  relegated  to  other  patho- 
logical  states  than   neurasthenia,   although   in   the  latter  any  or  all  of 
these   conditions  may  be   present   onlv   for  a   short  time.     Now   what 
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sort  of  cases,  in  so  far  as  gastric  analys.es  are  concerned,  are  truly 
neurasthenic?  Only  one  type,  in  my  opinion,  and  they  are  the  ones 
that  show  more  or  less  constant  variation  in  gastric  secretion,  motility, 
and  sensation.  A  case  that  shows  a  degree  of  changing  in  the  quantities 
of  acid-enzymotic  secretion  and  states  of  motility,  lasting  a  considerable 
period  of  time,  is  always  a  neurasthenia  gastrica,  and  can  be  nothing  else, 
and  those  individuals  in  whom  the  gastro-intestinal  or  corporal  symptoms 
are  intense  and  persistent,  and  numerous  analyses  show  the  process  of 
digestion  to  be  steadily  normal  are  seldom  those  of  clean-cut  neurasthenia. 
A  feature  of  great  assistance  in  holding  to  the  diagnosis  of  general  neuras- 
thenia is  the  fact  that  (even  if  there  is  a  variation  in  the  amounts  of 
hydrochloric  acid  secreted  at  different  times)  the  ferments  are  more 
often  present  in  about  constantly  even  amounts.  The  secretion  of 
enzyme  is  much  more  independent  of  general  conditions  than  the  acid, 
and  when  influenced  is  more  to  be  taken  as  an  expression  of  a  local 
condition. 

Prognosis. — This  is  not  always  favorable,  although,  as  a  rule,  it  is 
good  if  the  exciting  cause  can  be  removed,  the  general  strength  be 
built  up,  the  treatments  continued  for  a  sufficient  length  of  time,  and 
the  patient's  financial  condition  is  such  as  to  afford  the  essentials  of 
treatment.  The  milder  forms  yield  readily  to  treatment,  most  of 
them  requiring  about  a  year  of  observation  when  this  is  conducted  in 
the  cities,  and  possibly  half  that  time  in  sanatoria  treatment  in  the 
country.  Many  patients,  handicapped  from  birth  with  a  weak  nervous 
system,  only  do  well  when  no  especial  demands  are  made  upon  them 
and  an  even  tenure  of  life  is  carried  out;  for  as  soon  as  any  physical  or 
mental  strain  arises  they  go  under.  Other  cases  again,  particularly  in 
phlegmatic  individuals  with  more  or  less  abdominal  organ  prolapse, 
continue  over  long  periods  of  time  in  fair  health,  but  may  easily 
progress  on  a  downward  path,  lose  flesh  and  strength  rapidly,  and 
have  relapses  on  the  merest  provocation.  All  of  these  cases  require 
the  strongest  persuasion  on  the  part  of  the  physician  to  hav^e  them  maintain 
the  essentials  of  treatment.  The  psychic  spheres  of  the  individual 
must  be  favorably  influenced,  and  in  accomplishing  this  the  highest 
art  and  constant  attention  to  details  on  the  part  of  the  attendant  are 
required.  The  confidence  of  the  patient  must  be  gained,  and  the  patient 
must  more  than  feel  that  the  physician  is  doing  all  that  he  can  to  cure 
him.  The  patient  must  also  be  made  to  do  what  he  is  directed  to, 
persist  in  the  details  of  treatment  consistently ;  and  assurance  must  be 
given  to  all  patients  that  they  will  eventually  get  well.  Neurasthenics 
are  the  individuals  who  make  up  the  ranks  of  the  metaphysical  vagaries 
and  creeds,  and  it  might  be  better  for  us  to  barken  to  some  of  the  results 
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that  these  cults  are  obtaining  rather  than  rile  against  iIumu  too  stren- 
uously. The  functional  disturbances  of  the  brain  are  as  worthy  of  our 
attention  as  physicians  as  are  the  functional  disturbances  of  any  other 
organ,  particularly  those  of  the  psycotic  or  psychoneurasthenic  type. 

Treatment. — In  all  cases  in  which  there  is  some  other  ailments 
these  should  receive  first  attention.  The  patient  must  be  matle  to  feel 
that  recovery  cannot  be  brought  about  by  the  use  of  ilrugs  alone,  and 
that  measures  of  hygiene  are  of  the  first  importance.  Ktforts  should  he 
made  to  strengthen  the  entire  nervous  systeni  and  physical  forces. 
To  these  ends,  change  of  climate,  entire  relief  from  business  and  perhaps 
social  life,  abundant  foods,  outdoor  exercises,  more  fresh  air  but  not 
too  much  sunshine,  regular  living,  sufficient  sleep,  and  hydrotherapic 
measures  are  essential.  General  body  massage  and  electricity  of  any 
form  are  valuable  adjuncts  of  treatment.  Xo  attempts  at  dieting  to 
meet  the  gastric  distress  should  be  engaged  in ;  in  fact,  the  rule  to  follow 
is  the  giving  of  the  largest  amounts  of  foods  of  high  caloric  values, 
irrespective  of  the  gastric  symptoms.  Tea,  coflfee.  alcohol,  and  the 
stimulating  foods  should  be  interdicted,  and  the  taking  of  supplemental 
meals  should  be  encouraged.  The  gastric  douche  may  be  employed,  as 
Rosenheim  suggests,  but  no  direct  benefit  to  the  stomach  comes  from 
lavage  unless  gastric  hypomotility  exists.  The  ferruginous  or  arsenical 
'waters  may  be  taken  when  indicated,  or  iron  may  be  used  in  any  of  the 
readily  assimilated  forms.  The  bromides  are  necessary  in  the  beginning 
to  control  the  symptoms,  but  valerian  and  nux  vomica  bring  about  the 
best  results  in  the  end;  the  latter  two  should  be  continued  over  long 
periods  of  time.  Xux  vomica  combined  with  the  elixir  of  tincture  of  iron 
chloride  and  gentian,  taken  diluted  before  meals,  answers  best  for  the 
anorexia.  When  constipated,  the  bowels  should  be  kept  open  by 
dietetic  means,  cascara,  phenolphthalein,  or  enemas,  but  the  purgative 
w^aters  should  not  be  used.  To  these  ends  there  should  be  taken  each 
day  at  least  4  glasses  of  water  (1  warm  before  breakfast) ;  fruits,  raw 
or  cooked,  should  be  eaten  morning  and  evening;  the  liberal  use  of 
honey,  butter,  olive-oil  or  fresh  cream  be  encouraged ;  a  dish  of  stewed 
prunes,  sweetened  with  milk-sugar  instead  of  cane-suj:i:ar,  should  be 
eaten  before  retiring,  and  the  use  of  the  bran  gems  (mentioned  on 
page  340  may  be  employed,  with  ur  without  butter,  at  all  of  the  mcaK 
instead  of  bread,  rolls,  or  cake.  an<l  3  or  more  to  be  eaten  each  day. 
Agar-agar  may  be  taken  with  milk  or  cream  and  ^ugar  with  or  in  place  of 
the  morning  cereal.  Drugs  from  which  there  is  a  danger  of  the  forma- 
tion of  a  habit  >hould  never  be  employed  in  neurasthenia.  A  pre-crif)tion 
of  value  is  the  f<^llowing: — 
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B  Fluidextractum  cacao, 

Tinctura  nucis  vomicse  aa  8.0  f5ij 

Acidum  phosphoricum  dilutum   24.0  f3vj 

Syrupus  zingiberis    45.0  fSiss 

Aqua  nienthae  piperitae q.  s.  ad  300.0  f 5vj 

M.  et  ft.  mist.    Sig. :   Tablespoon ful  in  water  after  meals. 

BULIMIA. 

Bulimia  is  the  condition  characterized  by  an  abnormal  feeling  of 
hunger,  and  it  may  be  the  only  manifestation  of  a  primary  neurotic 
condition  affecting  the  stomach,  or  it  may  be  associated  with  various 
other  affections.  Of  the  latter  may  be  mentioned  particularly  ulcer  of 
the  stomach,  hyperchlorhydria,  dilatation  of  the  stomach,  neurasthenia, 
hysteria,  tapeworm,  pancreatic  and  intestinal  affections,  brain  tumors, 
Basedow's  disease,  pulmonary  tuberculosis,  diabetes  and  syphilis.  Its 
duration  depends  upon  the  cause,  the  primary  forms  usually  disappear- 
ing suddenly,  the  secondary  forms  continuing  according  to  the  nature 
of  the  illness.  A  number  of  theories  as  to  the  origin  of  this  symptom 
have'been  advanced,  all  of  which  still  remain  to  be  proven.  Of  these, 
however,  that  of  Knapp  of  contractions  of  the  muscularis  of  the  pyloric 
region  is  most  interesting,  it  corresponding' to  the  relief  of  the  symp- 
toms when  food  had  been  taken  but  not  to  the  primary  cause,  which,  as 
was  stated  before,  may  be  central  or  constitutional.  Knapp  states, 
"As  the  contraction  of  the  muscularis  is  the  result  of  irritation  of  the 
mucosa,  consequently  the  irritation  of  the  mucosa  at  any  time  will 
produce  contraction,  which  will  give  rise  to  the  sensation  of  hunger, 
and,  as  soon  as  the  contraction  gives  way  to  relaxation,  the  sensation 
of  hunger  disappears.*'  The  condition  is  most  commonly  found  in 
women,  in  the  proportion  of  four  to  one. 

Bulimia  occurs  in  periodical  attacks  lasting  for  a  short  space  of 
time,  or  it  mav  be  chronic.  In  the  neurotic  form,  which  is  the  most 
intense  type,  a  feeling  of  intense  hunger  occurs  with  a  persistent 
desire  to  overcome  it.  From  the  gnawing  sensation  in  the  stomach, 
there  occurs  a  degree  of  fear  and  anxiety  and,  unless  food  is  quickly 
taken,  the  patient  becomes  exhausted,  feels  faint,  has  ringing  in  the 
ears,  and  suffers  from  vertigo,  headache,  trembling  and  cold  extremi- 
ties. When  the  condition  continues,  the  patient  usually  consumes 
enormous  amounts  of  food  in  a  day  in  a  constant  effort  at  satisfying 
the  intense  hunger.  As  a  rule,  the  secretion  and  motility  of  the 
stomach  are  normal,  but  these  may  be  abnormally  influenced  for  the 
time  being.  The  prognosis  depends  upon  the  cause,  the  neurotic 
form  accompanying  neurasthenia  or  hysteria   sometimes  disappear- 
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ing  rather  suddenly,  but  in  extreme  cases  this  may  be  protracted  for 
some  weeks  or  months. 

The  treatment  depends  upon  the  primary  cause.  In  the  acute  and 
distressing  cases,  the  hourly  taking  of  light  meals,  the  giving  of  large 
doses  of  bromides,  or  an  initial  dose  of  opium  would  be  helpful  in 
controlling  the  symptoms  for  the  time  being.  These  cases,  partic- 
ularly, should  always  be  thoroughly  examined  in  the  search  for  some 
primary  cause,  and  when  present  the  other  conditions  found  should  be 
systematically  treated.  In  the  neurotic  form  the  patient  must  control 
the  amount  of  food  taken  and  the  case  treated  as  a  neurasthenia. 

PAROREXIA. 

Perversions  of  appetite  manifested  in  a  desire  for  unusual  foods 
have  been  divided  into:  (1)  pica,  desire  for  articles  of  the  non-food 
character,  such  as  coal,  ashes,  earth,  chalk,  sand,  insects,  etc.;  (2) 
malacia,  desire  for  special  or  pungent  foods,  such  as  vinegar,  mustard, 
spiced  sauces,  catsup,  green  fruits,  etc. ;  (3)  allotriophagia,  desire  for 
disgusting  or  harmful  substances,  such  as  urine,  feces,  glass,  needles, 
pins,  knife-blades,  etc. 

Pica  and  malacia  are  often  observed  in  the  same  individual  in 
neurasthenia,  and  allotriophagia  is  noted  in  hysteria,  idiots  and 
lunatics.  Malacia  is  frequently  noted  in  chlorotic  girls  and  pregnant 
women  and  to  an  extent  is  symptomatic  of  these  conditions. 

POLYPHAGIA. 

Polyphagia  denotes  that  condition  in  which  excessive  amounts 
of  food  are  required  in  order  to  satisfy  the  feeling  of  hunger.  The 
symptom,  in  my  observation,  is  not  an  unusual  one  in-cases  of  more 
or  less  chronically  dilated  or  large  stomach  observed  in  certain 
females,  generally  of  the  very  slim  type.  It  may  be  noted  as  a  primary 
neurotic  disturbance,  but  is  also  seen  in  some  cases  of  brain  tumor, 
cancer  of  the  pancreas  or  spleen,  diabetes,  convalescence  from  diseases 
which  have  been  attended  with  fever,  a  few  cases  of  gastritis,  and 
fistulous  opening  of  the  gall-bladder.  Like  bulimia,  it  may  be 
paroxysmal  or  permanent,  and  the  neurotic  form  is  treated  in  the  sanie 
way. 

AKORIA. 

By  akoria  is  meant  the  absence  of  the  sensation  of  satiety  follow- 
ing the  ingestion  of  large  as  well  as  small  meals.  Clinically  different 
from  bulimia  and  polyphagia,  the  appetite  may  not  be  increased  and 
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months'  time,  and  did  not  recover  until  the  rest  cure  supplemented  by 
regular  feeding  by  lavage  had  been  instituted.  While  she  was  about, 
all  efforts  at  feeding,  controlling  the  nausea  by  drugs,  or  creating  an 
appetite  by  means  of  tonics,  bitters,  gastric  spraying  and  galvanism, 
were  fruitless.  In  every  way  she  was  a  willing  patient,  but  even  the 
thought  of  food  brought  on  an  intense  nausea,  vertigo,  trembling  and 
various  vasomotor  disturbances.  The  treatment  in  the  intermittent 
and  continuous  forms  of  a  neurotic  type  is  that  of  feeding  by  whatever 
means  possible,  together  with  the  treatment  of  neurasthenia.  When 
nausea  is  a  symptom  of  some  definite  form  of  disease,  the  treatment 
is  that  of  the  primary  affection,  with  possibly  the  bromides,  valerian, 
sumbul,  or  validol  added. 

SITOPHOBIA. 

This  term  was  first  introduced  by  Einhorn  to  indicate  a  condition 
of  hyperesthesia  in  which  fear  of  food  develops,  and  in  which,  if  the 
condition  continues,  the  dyspeptic  symptoms  gradually  increase  even 
after  taking  the  smallest  amounts  of  food.  In  consequence,  the 
patient  develops  various  neurasthenic  symptoms,  anemia,  and  inanition. 
It  is  probable  that  all  of  the  severe  cases  are  neurasthenic  or  hysteri- 
cal in  origin  in  the  first  instance,  and  that  the  hyperesthesia  gastrica 
js  a  manifestation  of  the  general  conditions.  The  symptom  of  lesser 
degrees  of  sitophobia  is,  of  course,  commonly  present  in  sensitive 
states  of  the  stomach  for  any  reason,  among  which  conditions  may 
be  mentioned  gastric  and  duodenal  ulcer,  cancer,  gastritis,  hyper- 
esthesia gastrica,  gastralgia  and  enteralgia,  chronic  constipation  and 
chronic  diarrhea.  According  to  Einhorn,  a  true  "phobia"  condition 
is  due  to  an  abnormal  fear,  psychic  in  character,  and  therefore  of 
cerebral  origin.  There  is  no  very  definite  reason  to  believe  that  the 
condition  is  a  clinical  entity  even  in  the  functional  form. 

On  account  of  distress  or  pain,  the  patients  give  up  the  taking  of 
one  food  after  another  until  the  diet  is  restricted  along  very  contracted 
lines,  and  possibly  only  semisolid  or  fluid  foods  are  taken.  The  result 
of  this  is  seen  in  the  inevitable  effects  on  the  general  state  of  health, 
tone  of  body,  loss  of  weight,  and  anemia.  Only  very  small  amounts 
of  food  may  be  taken  each  day,  and  instances  of  fatal  issue  have  been 
reported. 

The  one  essential  of  treatment  is  to  insist  that  the  patient  make 
every  effort  to  take  nourishment,  even  though  it  produces  distress  or 
pain.  In  a  short  time  it  will  be  noted  by  the  patient  that  foods  which 
had  caused  distress  before  were  then  being  tolerated  with  comfort. 
Supplemental  fluid  foods  (milk,  eggs,  cream)   should  be  given,  and 
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the  quantity  of  solid  foods  increased  until  meal  tolerance  is  acquired. 
Two  weeks'  continenieni  in  beii  may  \k  nece>s;4rv  in  tlic  l>eiiinniu^» 
and  hot  or  cold  applications  or  daily  gxilvanism  may  be  u>cd  \o  coxx- 
trol  the  gastric  distress.  The  bromides,  small  doses  of  chloral,  bella- 
donna, the  alkalies  or  valerian  may  be  necessary.  The  treatment  is 
essentially  that  of  hyperesthesia  and  hyperchlorhydria  combined.  In 
practically  all  cases  cure  is  eventually  brought  about. 


6] 
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DISTURBANCES   OF   MOTILITY. 
MYASTHENIA  GASTRICA  AND  ATONIC  ECTASIA. 

Classification  of  Primary  States  of  Deficient  Gastric  Motility. 

Among  the  synonyms  that  have  been  used  for  these  conditions  arc 
gastric  atony,  motor  insufficiency  of  the  first  degree,  muscular  insuffi- 
ciency, gastric  insufficiency,  myasthenia  ventriculi,  hypomotility, 
gastric  relaxation,  gastrectasia,  and  others.  The  above  terms  have 
been  selected  by  the  author  for  the  reason  that  gastric  myasthenia 
is  more  expressive  of  slight  states  of  lowered  muscular  power  (hj-po- 
motility)  in  which  delay  in  the  exit  of  foods  is  but  little  or  not 
at  all  a  feature,  and  that  atonic  ectasia  can  be  used  in  definite  con- 
tradistinction to  secondary  ectasia  because  the  latter  is  more  expre>j- 
ive  of  marked  gastric  relaxation  rather  than  just  functional  weak- 
ened power  like  myasthenia  or  primary  atony.  The  author  hopes,  in 
his  effort  to  simplify  the  nomenclature  for  clinical  purp)oses,  that  more 
confusion  is  not  added  to  this  already  much  confusing  subject.  The 
first  term  pertains  particularly  to  weakened  power,  the  stomach  noc 
being  increased  in  size ;  the  second  to  slight  states  of  relaxation  in  whidi 
the  organ  is  very  little  increased  in  size;  and  secondary  ectasia  lor 
dilatation)  to  the  much  enlarged  and  thinned  out  organ  due  to  obstructive 
conditions  interfering  with  the  exit  of  chyme.  Atony  from  mechanical 
reasons  will  be  described  under  secondary  ectasia,  and  under  acute  post- 
operative dilatation  of  the  stomach  and  intestine. 

Etiology. — Cannon  has  shown  that  the  ordinary  physical  changes 
expressive  of  emotion  are  mainly  superficial,  manifesting  themselves 
at  the  periphery  and  occurring  chiefly  in  the  structures  supplied  with 
the  unstriped  muscle  fibers  and  innervated  through  the  sympathetic 
system.  It  seems  to  have  been  proven  bjsyond  peradventure  of  doubi 
that  states  of  emotion,  worry,  fright,  anger,  etc.,  not  only  affect  the 
superficial  structures  but  also  the  similar  musculature  and  ncn*ons 
supply  of  the  viscera  in  which  these  muscle  fibers  make  up  large  com- 
ponent parts  and  are  intimately  connected  with  organ  function. 
(802) 
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• 
W  hile  certain  functional  disorders  of  the  bladder  and  heart  are  common 

examples  of  the  effect  of  the  state  of  mind  upon  other  organs,  they  are 
fewer  in  number  and  less  in  extent  than  similar  states  in  the  digestive 
canal.  A  practising  physician  need  not  investigate  the  literature  to  verify 
this  statement,  because  ordinary  everyday  experience  demonstrates  that 
this  intimate  association  exists  in  individuals  who  are  not  neurasthenic 
or  hysterical  in  nature.  In  recent  physiological  studies  of  the  alimentary 
canal  the  importance  of  emotional  states  to  normal  digestion  has  received 
striking  confirmation,  not  only  of  the  motor,  but  also  of  the  secretory 
activities.  Homborg  was  able  to  show  that  the  psychic  effects  of  the 
appearance  and  taste  of  foods,  shown  to  exist  in  the  dog  by  Pawlow,  also 
occurred  in  the  human  being.  Cannon  has  noted  in  the  cat  that  any  sign 
of  rage  or  distress  or  mere  anxiety  was  accompanied  by  a  total  cessation 
of  the  movements  of  the  stomach,  and  that  this  condition  persisted  for 
some  time  afterward,  and  also  that  what  was  true  of  the  stomach  was 
also  true  of  the  peristaltic  waves  and  segmenting  movements  of  the 
small  and  antiperistalsis  pf  the  large  intestine.  He  believes,  deducting 
from  animal  experiments,  that  the  vagi  convey  to  the  stomach  not 
only  the  motor  impulses  generally  attributed  to  them,  but  also  the 
inhibitory  impulses,  although  the  splanchnics  are  the  main  carriers  of 
the  inhibitory  stimuli. 

Important  also  in  the  consideration  of  myasthetic  and  atonic  states 
of  the  stomach  is  a  knowledge  of  the  influence  of  intragastric  pressures 
upon  the  motility  of  the  organ.  Cannon  has  shown  that  mechanical 
stretching  is  a  most  efficient  stimulus  for  exciting  activity  in  smooth 
muscle,  and,  since  this  type  of  muscle  fiber  surrounds  hollow  organs, 
which  gradually  fill  and  must  be  emptied,  the  value  of  distention  as  a 
stimulus  is  obvious.  When  an  organ  with  walls  of  smooth  muscle  is 
flaccid  and  toneless,  distention  calls  forth  no  response,  and  this  is  true  in 
the  atonic  stomach  and  colon.  Only  when  the  muscle  is  shortened  and 
resilient — in  a  state  of  tonus — does  stretching  result  in  a  contraction. 
Between  the  large  cardiac  and  small  pyloric  ends  the  relations  between 
internal  pressure  and  tonus  will  be  intermediate,  and  at  some  point  the 
relation  will  be  suitable  for  a  contractile  response,  which  is  a  point 
shifting  toward  the  pylorus  by  increasing  internal  pressure,  or  almost  to 
the  fundus  by  decreasing  that  pressure.  Cannon  states :  "The  view  that 
tonicity  of  the  neuromusculature  of  the  alimentary  canal  is  a  fundamental 
necessity  for  the  appearance  of  rhythmical  movements  harmonizes  many 
diverse  observations.  It  accounts  for  the  failure  of  efficient  motility  in 
atonic  states  of  the  stomach  and  intestines.  It  gives  a  reasonable  ex- 
planation for  the  existence  and  importance  of  extrinsic  motor  nerves. 
It    is   in   agreement    with    the    observation    that    tonic    contraction    and 
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rhythmical  peristalsis  disappear  together  in  cases  of  general  bodily  weak- 
ness, when  the  depleted  central  nervous  system  may  be  supposed  to  fail 
to  deliver  the  necessary  tonic  impulses;  it  is  also  in  agreement  with  the 
observation  that  worry,  anxiety,  and  distress  stop  gastro-intestinal  move- 
ments, for  such  states,  accompanied  by  splanchnic  impulses,  abolish  tonus. 
It  fits  admirably  with  tlue  fact  that  the  stomach  of  hungry  animals  is 
strongly  contracted,  for  then  the  tonic  state  makes  the  organ  ready  for 
instant  action  on  swallowed  food.  Indeed,  I  am  inclined  to  believe,  for 
reasons  which  time  does  not  now  permit  me  to  develop,  that  the  sensa- 
tion of  hunger  results  from  tonic  contraction  of  the  empty  stomach. 
These  are  only  some  of  the  conditions  in  which  the  importance  of  tonus 
for  movements  of  the  alimentary  canal  is  manifested;  doubtless,  other 
conditions  will  suggest  themselves.*' 

It  will  thus  be  seen  that  acute  mental  states  have  a  powerful 
influence  on  the  status  of  motility  and  secretion  of  the  gastro-enteron. 
Added  to  these  there  is  much  clinical  reason  to  believe  that  less  acute 
and  more  continuous  mental  states  of  an  emotional  type  account  for 
many  of  the  dyspeptic  disorders  that  are  seen.  The  baneful  effects  on 
the  general  system  noted  in  such  individuals  must  have  some  relational 
connection  with  the  status  of  digestion.  Worry,  suspense,  anxiety,  busi- 
ness and  family  troubles  often  show  their  results  in  loss  of  appetite, 
digestive  disturbance,  loss  of  weight  and  strength,  anemia,  irritability, 
various  pains,  insomnia,  and  constipation.  It  is  probable  that  these  are 
partly  brought  about  by  chronic  states  of  lessened  motility  in  the  digestive 
canal  (hypomotility  or  myasthenia).  ,  Such  conditions,  when  continued 
over  great  lengths  of  time,  may  start  up  a  vicious  circle  by  the  formation 
of  gases  and  decomposition  products  and  affect  the  stomach  and  general 
system  to  such  an  extent  that  mild  degrees  of  true  gastric  atony  are 
eventually  established.  True  neurasthenia  and  atony  have  no  anatomical 
lesion  in  the  stomach. 

The  causes  of  myasthenia  and  atony  may  be  described  in  the 
following  divisions:  1.  Psychical  states  of  short  duration  causing  states 
of  lowered  or  absent  motility,  and  psychical  states  of  a  chronic  char- 
acter causing  definite  myasthenia  and  atony.  2.  Consumption  of  large 
quantities  of  indigestible  foods  or  much  fluid.  Among  these  may  also  be 
mentioned  indiscriminate  mixing  of  foods,  excessive  use  of  stimulating 
condiments,  cofl'ee,  tea,  alcohol,  or  soups.  3.  Excessive  gas  collection 
in  the  stomach,  such  as  are  seen  in  cases  of  sensory  neurotic  disturb- 
ance, gastritis  and  malignant  disease,  and  states  of  reduced  acid  and 
enzymotic  secretions.  4.  Atony,  secondary-  to  other  constitutional  dis- 
eases, among  which  may  be  mentioned  tuberculosis,  typhoid  fever, 
brain  and  cord  diseases,  disease  of  the  intestine,  cholelithiasis,  disease 
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of  the  generative  organs  in  males,  heart  affections,  anemia,  debility 
from  any  cause,  neurasthenia,  diphtheria,  and  influenza.  5.  Congenital 
cases  or  those  which  exist  from  infant  days  and  originated  from  mal- 
nutrition, rickets,  or  scurvy.  6.  The  secondary  forms  due  to  gastric 
ulcer,  perigastric  adhesions,  gastroptosia,  enterop'tosia,  chronic  gas- 
tritis, gastro-enteritis,  chronic  constipation  and  malignant  disease. 

Symptoms  and  Diagnosis. — The  diagnosis  of  myasthenia  gastrica 
to  a  great  extent  is  more  or  less  suppositional  in  all  cases.  The  fact 
is  there  are  no  definite  or  distinctive  symptoms,  either  subjective  or 
objective.  The  diagnosis  may  be  made  in  cases  which  have  developed 
digestive  symptoms  after  a  long  period  of  mental  strain  and  who  show 
a  low  state  of  gastric  secretion;  in  the  dietetic  cases  which  have  for 
years  gone  on  with  improper  methods  of  feeding  and  gradually 
developed  digestive  symptoms;  those  in  whom  irritative  states  of  the 
stomach  can  be  excluded  (hyperesthesia,  excessive  secretions)  and  in 
whom  test-meals  are  not  significant  in  other  ways  and  the  motility 
tests  show  only  a  slight  retardation  of  foods  or  are  negative;  cases  in 
which  gas  collection  in  the  stomach  has  existed  over  long  periods  of  time 
and  the  tests  for  primary  conditions  are  negative ;  when  the  X-rays  show 
a  slightly  enlarged  organ;  in  states  referred  to  the  stomach  from  disease 
in  other  organs;  and  in  the  constitutional  conditions  when  the  gastric 
analyses  are  not  significant  in  the  way  of  showing  primary  gastric  disease. 

The  diagnosis  of  true  primary  atony  is  much  more  definite.  Here 
w^e  can  take  advantage  of  the  series  test-meal  analyses  with  the  mixed 
meals,  and  figure  on  the  solid  and  fluid  returns  from  the  simple  meal. 
In  atonic  ectasia  a  moderate  degree  of  stagnation  or  retardation  is 
observed,  which  is  definite,  but  never  as  pronounced  as  in  secondary 
ectasia.  The  returns  from  the  Ewald  meal  show  larger  quantities  than 
normal  of  solid  and  fluid  contents,  not  separating  into  the  characteristic 
three  layers  seen  in  secondary  ectasia ;  not  containing  yeast  spores, 
sarcinas,  Boas-Oppler  bacilli,  lactic  acid,  or  blood,  the  fluid  containing 
a  normal  total  amount  (not  relative  proportion  in  a  small  amount  of 
filtrate)  of  hydrochloric  acid  and  enzyme,  and  perhaps  a  hyperacidity 
in  the  early  stage  of  the  case,  but  which  eventually  reduces.  The 
mixed  or  Reigel  meal  method  of  examinations  is  the  most  valuable. 
Accepting  as  a  fact  the  statement  that  a  normal  stomach  should  practically 
be  emptied  of  a  mixed  meal  fixQ  hours  after  its  ingestion  (excepting  a 
few  remnants),  when  large  amounts  of  meat,  potato,  and  bread  are 
obtained  five,  six,  or  seven  hours  afterward  it  is  plain  that  we  are  dealing 
with  either  a  disturbance  in  the  muscular  power,  or  a  pyloric  obstruction, 
or  both  together.  Since  the  status  of  secretion  is  always  im|x>rtant  in  the 
diagnosing  of  gastric  aflfections  and  the  examinations  for  this  in  the 
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mixed  meals  requires  rather  extended  laboratory  procedure  and  con- 
siderable knowledge  as  to  the  significance  of  the  results  obtained,  I  have 
adopted  a  simpler  form  of  procedure  for  the  diagnosis  of  states  of 
primary  atony  that  answers  to  good  purpose.  It  must  be  recalled  that, 
when  gastric  stagnation  is  present,  an  empty  morning  stomach  after 
cellulose  substance  ingested  the  night  before  usually  means  primary 
atony  or  that  a  mechanical  obstruction  is  some  distance  away  from  the 
pylorus  itself,  and  that  when  the  cellular  substance  is  found  true  states 
of  pyloric  obstruction  exist.  This  means  of  separation  is  a  valuable 
clinical  method  by  which  to  distinguish  the  cases.  On  this  basis  I  have 
employed  a  modification  of  the  cellulose  method  combined  with  the 
Ewald  meal  so  that  the  examination  can  be  made  during  the  day  and  at 
one  sitting  for  learning  both  the  state  of  motility  and  the  state  of  secre- 
tion and  still  have  a  simple  medium  to  examine  for  the  latter.  This  is 
described  in  detail  on  page  162. 

The  time  of  talcing  the  prunes  or  raisins  is  marked  upon  the  card 
according  to  the  time  of  the  extraction  later  of  a  mixed  meal  (5  or 
more  hours),  the  Ewald  meal  being  taken  one  hour  before  extraction. 
Under  normal  conditions  none  of  the  wood  fiber  from  the  prunes  or 
raisins  should  be  found  in  the  stomach,  and  such  as  is  present  is  easily 
noted  and  does  not  interfere  with  the  analysis  of  the  Ewald  meal  or 
its  return  through  the  tube.  There  is  one  type  of  case  of  atony  that 
may  give  negative  findings  in  this  procedure,  and  may  give  test-meal 
indications  like  those  seen  in  hypermotility.  A  marked  atonic  stomach  in 
which  the  pylorus  is  also  relaxed  generally  gives  a  small  test-meal  return, 
perhaps  with  a  low  acidity,  and  always  with  an  absence  of  the  cellulose 
substance.  In  these,  of  course,  one  must  depend  more  upon  the  histor>' 
and  the  physical  examination  for  diagnosis.  These  stomachs  are  usually 
large  and  somewhat  globular  in  size,  although  the  dilatation  may  be 
limited  in  location  and  the  rest  of  the  stomach  of  normal  size  (by  X-ray 
observation). 

The  subjective  symptoms  most  commonly  present  in  these  cases 
are :  loss  of  appetite  or  a  feeling  of  satiety  from  the  smallest  amount  of 
foods,  distress  in  the  stomach  after  meals  which  lasts  for  from  one  to 
four  hours,  greater  degree  of  distress  on  taking  fluids  than  solid  foods, 
pyrosis,  nausea,  regurgitation,  but  rarely  continued  vomiting,  belching 
of  either  tasteless  and  odorless  gas  or  that  tainted  with  the  taste  of 
the  foo<ls  taken  hours  previously,  constipation,  headache,  vertigo,  nervous 
symptoms  of  various  kinds,  palpitation  of  the  heart  and  indefinite 
cardiac  pains,  difiicult  breathing,  and,  in  the  forms  secondary  to 
nervous  or  constitutional  disorders,  a  ravenous  appetite  may  be  pres- 
ent. C^f  these,  gastric  vertigo  (vertigo  stomachal)  is  a  distinctive  feature 
in  nianv  cases. 
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In  instances  of  myasthenia  gastrica  the  physical  examination  of 
the  stomach  is  generally  negative  in  every  way.  In  atonic  ectasia  the 
stomach  is  found  to  be  enlarged  and  lax.  The  vertical  dimensions  in  all 
areas  of  the  stomach  show  a  moderate  increase  in  size,  and  the  greater 
curvature  in  the  prone  position  reaches  to  the  umbilicus  or  below  in 
the  males  and  always  below  in  the  females;  note  must  be*  taken  that 
the  shape  as  well  as  the  size  of  the  organ  is  mapped  out  so  that  an 
atony  is  not  diagnosed  for  gastroptosia ;  however,  more  or  less  atony 
is  generally  present  with  the  latter,  although  of  course  it  is  always 
secondary  in  nature.  On  inflation,  the  stomach  can  easily  be  mapped 
out  by  percussion  or  auscultatory  percussion,  and  its  size  and  shape 
noted.  Splashing  or  succussion  sounds  are  most  valuable  to  diagnosis, 
particularly  when  these  are  present  some  hours  after  a  full  meal. 
Water  may  be  given  at  the  time  of  examination  and  the  splash  noted, 
but  it  is  only  when  the  splash  is  loud  and  easily  produced  that  the  sign 
is  of  any  value.  If  the  abdominal  walls  are  very  thin  and  relaxed  the 
borders  of  the  stomach,  particularly  the  greater  curvature,  may  be  indis- 
tinctly palpable  or  visible  through  the  abdomen.  Gastrodiaphany 
may  be  employed,  but  the  X-ray  bismuth  or  hourly  X-ray  food 
methods  answer  to  far  better  purpose.  These  patients  are  usually  in 
a  poor  state  of  nutrition,  and  when  young  are  anemic. 

Atonic  ectasia  must  be  diflFerentiated  from  secondary  ectasia, 
gastroptosia,  certain  nervous  disorders  of  the  stomach,  neurasthenia, 
megalogastria,  and  chronic  gastritis. 

Prognosis. — States  of  simple  myasthenia  usually,  correct  them- 
selves when  the  local  and  general  conditions  of  the  body  are  improved. 
Atonic  ectasia  is  essentially  chronic,  although  the  course  and  variation 
depend  largely  upon  the  ability  of  the  patient  to  carry  out  a  sustained 
course  of  treatment,  the  recuperative  power  of  the  individual,  and 
when  present  the  results  of  treatment  of  an  underlying  condition. 
Those  accompanying  gastroptosia  are  often  the  brightest  results  that  are 
obtained.  The  atony  can  pass  into  definite  states  of  relaxation,  but  this 
is  rare.  However,  when  it  does  occur  the  prognosis  for  permanent  relief 
is  unfavorable  in  the  extreme. 

Treatment. — Certain  constitutional  and  infectious  diseases  may  be 
contributory  to  states  of  myasthenia  and  even  atony.  The  closest 
supervision  is  required  in  the  convalescence  from  these  cases,  as  well  as  in 
those  who  have  a  congenitally  weak  condition  of  the  muscularis  of 
the  digestive  canal.  Since  atony  is  frequently  caused  by  injudicious 
and  too  rapid  eating,  poor  mastication,  too  much  drinking  of  fluids, 
the  excessive  use  of  tea,  coffee,  alcohol,  and  tobacco ;  incorrect  method  of 
life,  and  the  habitual  use  of  purgatives,  these  should  receive  attention. 
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The  patients  are  usually  poorly  nourished,  neurasthenic  and  anemic, 
and  thus  require  a  general  mixed  diet  and  superalimentation.  Care 
must  be  exercised,  however,  that  the  stomach  is  not  overburdened  with 
food  at  any  one  time,  and  thus  frequent  feedings  or  supplemental  meals 
are  required.  Not  much  attention  need  be  given  to  the  status  of 
secretion  unless  this  is  markedly  hyperacid.  In  that  instance  the  diet 
recommended  in  the  early  treatment  for  excessive  secretion  should  be 
instituted,  but  the  patients  should  not  eventually  be  placed  upon  only 
the  carbohydrate  and  hydrocarbon  diet  as  advised  in  that  connection. 
When  the  symptoms  are  relieved,  or  in  some  cases  in  the  first  place, 
the  diet  should  be  dry  as  possible,  only  enough  fluids  being  allowed 
as  would  allay  the  thirst.  Of  these,  the  best  foods  are  the  various 
meats,  poultry,  game,  fish,  eggs,  cream,  butter,  peas,  beans,  lentils, 
and  the  well-coo*ked  and  mashed  or  strained  vegetables.  If  milk  is  well 
borne,  not  more  than  4  glasses  a  day  should  be  allowed,  and  these 
should  be  reinforced  with  fresh  cream.  The  cereals  can  be  taken,  but 
fruits,  berries,  and  green  vegetables  are  not  safe  foods  to  employ. 
Cocoa  or  chocolate  made  of  milk  should  be  substituted  for  other  beverages, 
and  all  gaseous  or  alcoholic  fluids  should  be  avoided.  Olive-oil  may 
be  employed,  and  certain  foods  suggested  in  the  diet  for  constipation 
often  serve  to  good  purpose.  The  simple  cheeses  may  be  taken,  but 
never  the  pungent  forms.  The  caloric  value  of  the  day's  diet?  should 
always  be  above  2500,  and  later  on  in  the  treatment  nearer  to  3500 
calories  are  better.  The  foods  should  be  cut  very  fine  on  the  plate  and 
then  well  chewed  before  swallowing.  The  diet  is  essentially  that  for 
gastroptosia,  a  complete  list  being  given  on  page  726. 

Of  the  special  treatments,  lavage  should  never  be  employed, 
unless  there  is  a  definite  indication  for  its  use,  such  as  in  chronic  gas- 
tritis. Stagnation  is  rarely  enough  a  feature  to  require  stomach 
washing  and  the  fermentation  or  neurotic  gas  collection  cannot  be 
stopped  by  it.  More  than  that,  it  adds  a  dead  weight  to  the  stomach 
and  further  weakens  the  musculature.  If  the  apparatus  and  technique 
are  good,  gastric  douching  may  be  of  benefit,  but  water  collection  must 
be  guarded  against.  At  these  times  cold  or  quite  warm  water  answers 
to  good  purpose  and  it  makes  but  little  difference  what  character  of 
solution  is  employed.  Intragastric  faradism  with  slow  vibrations 
or  the  sinusoidal  currents  are  valuable  adjuncts  to  the  treatment. 
The  external  electrode  method  may  also  be  employed,  but  it  is  not 
preferable.  When  the  symptoms  of  distress  are  marked  the  galvanic 
currents  with  the  positive  pole  internally  may  be  employed,  but  the 
faradic  currents  are  the  best  to  tone  up  the  muscle  walls.  In  these 
cases  a  good  battery  capable  of  delivering  both  the  faradic  and  galvanic 
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currents  at  the  same  time  (combined  currents)  answers  to  good  pur- 
pose. Seances  should  last  from  ten  to  fifteen  minutes,  the  faradic 
current  should  be  used  to  tolerance  and  stronger  on  the  back  than  the 
front,  and  the  galvanic  current  from  10  to  25  milliamperes.  From  15 
to  20  treatments,  at  the  rate  of  two  or  three  a  week,  are  sufficient 
to  obtain  a  marked  improvement.  After  this  has  been  done,  in  constipa- 
tion cases,  the  colon  can  be  treated  by  the  currents,  or  electric  vibration  or 
massage  can  be  added  to  the  routine.  Matters  of  hygiene  and  a  strength- 
ening regime  should  be  advocated.  These  are  the  cases  which 
systematic  exercise  of  a  light  character  benefits  most  signally,  such 
games  as  handball,  boxing,  squash,  fencing,*  tennis,  and  golf  serving 
to  good  purpose.  The  morning  sponge  or  cold  rub  is  serviceable  and 
the  patients  should  not  do  too  much  brain  work  or  be  too  much 
confined  indoors.  Women  who  have  primary  atony  and  become 
pregnant  should  be  watched  very  closely,  kept  in  bed  three  or  four 
weeks  after  labor,  nourished  very  well,  bandaged  properly,  exercised  to 
strengthen  the  abdominal  muscles,  and  be  more  or  less  under  the  physi- 
cian's care  during  lactation.  When  patients  can  aflford  it,  an  annual 
midsummer  and  midwinter  vacation  should  be  advised. 

The  best  drug  to  employ  is  strychnine  or  nux  vomica.  This 
should  be  given  throughout  the  treatment  and  in  the  largest-sized 
doses  that  can  be  tolerated.  Belladonna  or  the  oils  can  be  used 
to  control  hypersecretion,  but  bicarbonate  of  soda  should  not  be 
employed  as  an  antacid.  The  bowels  should  be  controlled  by  diet, 
enemata,  cascara  or  phenolphthalein.  The  anemia  is  best  treated  by 
dietetic  means  and  the  use  of  the  readily  assimilated  non-astringent 
forms  of  iron.  Valerian  is  of  service  when  the  neurotic  symptoms  arc 
marked,  but  it  is  best  not  to  use  the  bromides.  A  prescription  that 
answers  to  good  purpose  when  the  atony  is  accompanied  by  anorexia 
and  neurosis  is  the  following: — 

H  Tinctura  nucis  vomicae, 
Tinctura  Valerianae, 
Extractum  condurango    aa     10.0    5iiss 

M.  et  sig. :    Take  one-half  a  teaspoonful    (30  drops)    in  water  after 
meals. 

SECONDARY  ECTASIA. 

Motor  insufficiency  of  the  second  degree  (Boas),  insufficiency 
from  obstruction,  chronic  gastrectasia,  dilatation  of  the  stomach,  acute 
gastrectasia,  etc.,  are  stagnation  or  retention  states  of  the  stomach  second- 
ary to  mechanical  obstruction  in  the  pyloric  region.  An  idiopathic 
non-obstructive  primary  form  (not  post-operative)  has  been  described, 
but  this  is  too  theoretical  for  practical  purposes.     Still  it  is  possible  that 
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acute  dilatations  of  the  stomach  may  occur  as  a  result  of  the  drinking 
of  large  amounts  of  fluid,  but  this  is  only  a  temporary  condition.  The 
post-operative  dilatations  (paralysis)  will  be  described  in  the  next 
division. 

Etiology. — As  to  whether  states  of  primary  atony,  even  in  extreme 
conditions,  ever  go  on  to  marked  degrees  of  gastric  stagnation, 
opinions  differ.  Clinical  experience  teaches  that  the  degrees  of  stag- 
nation produced  in  mechanical  obstruction  are  never  seen  even  when 
the  musculature  is  in  a  general  state  of  atrophy,  colloid  or  fatty  degen- 
eration, or  when  penetrated  by  diffused  carcinomatous  masses  away 
from  the  pylorus.  Excepting  post-operative  paralysis,  mechanical 
obstruction  is  always  necessary  to  produce  this  type  of  the  organ. 

The  pylorus  or  the  pyloric  region  of  the  stomach  may  be  con- 
stricted from  within  or  without.  Of  the  inside  conditions  are  the 
cicatrices  of  more  or  less  healed  ulcers  causing  a  bridging  of  the 
lumen,  or  a  contraction  in  the  circumferential  diameter  of  the  lumen 
and  a  deformity  of  the  stomach  without  seriously  impairing  the  full 
diameter  measurement,  and  various  irregular  combinations  of  the 
foregoing  three ;  malignant  disease  causing  narrowing  of  the  lumen  by 
the  carcinomatous  masses  extending  into  the  cavity  of  the  organ  and 
the  resulting  stiffening  produced  in  the  walls;  continued  pylorospasm 
interfering  with  the  exit  of  foods ;  hypertrophic  pyloric  stenosis  due  to 
thickening  of  the  musculature  and  contraction  of  newly  formed  fibrous 
tissue  in  the  walls ;  foreign  bodies  like  resin  balls,  hair  balls,  cherry  or 
peach  stones;  the  pedunculated  benign  tumors,  and  kinking  of  the  pro- 
lapsed organ  at  the  duodenal  anchorage.  Of  the  outside  causes  may 
be  mentioned  perigastric  bands  stretching  across  or  drawing  upon  the 
organ  and  causing  deformity,  such  as  may  be  seen  following  ulcer, 
gastritis,  cholelithiasis,  omental  adhesions  from  appendicitis,  liver, 
infective  gall-bladder  conditions,  pancreatic  cysts  pressing  upon  the 
duodenum,  movable  kidney  particularly  follow^ing  unsuccessful  opera- 
tions of  anchoring,  floating  spleen  pressing  upon  the  duodenum,  der- 
nv)ids,  and  enlarged  glands  or  masses  below  an  indurated  ulcer  press- 
ing the  two  sides  of  the  stomach  together  and  generally  found  in  the 
posterior  wall  away  from  the  pylorus. 

Symptoms  and  Diagnosis. — The  subjective  symptoms  are  those 
mentioned  under  atonic  ectasia,  to  which  are  added  malnutrition  and 
other  definite  manifestations  according  to  the  disease  or  condition  present. 
In  the  secondary  ectasias,  however,  the  gastric  symptoms  are  always  more 
of  a  feature  and  often  most  intense.  X'omiting,  and  particularly  that  of 
the  collective  or  stagnant  type,  is  a  symptom  of  the  greatest  importance. 
In  the  benign  cases  or  even  those  of  malignant  disease  not  obstructing  the 
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outlet  much  vomiting  may  occur,  but  doubts  may  exist  as  to  whether  this 
is  significant.  It  is  evident  that,  when  the  stenosis  is  not  marked  or  a 
spasmotHc  element  exists,  a  fair  degree  of  patency  is  present,  and,  when 
fluid  foods  mainly  are  taken,  vomiting  may  not  be  much  of  a  feature  and 
collective  vomiting  not  be  seen.  This  symptom  and  those  of  the  grades 
of  stagnation  depend  altogether  upon  the  degree  and  permanency  of  the 
stenosis  and  but  very  little  upon  the  condition  of  the  general  gastric 
musculature.  Pains  are  more  marked  in  secondary  ectasia  than  in  the 
primary  forms.    Tetany  or  choreiform  movements  may  exist. 

On  examination  of  the  patient  more  or  less  loss  of  weight  and 
emaciation  are  commonly  discovered  when  the  stenosis  is  marked  and 
permanent.  In  the  benign  conditions,  and  even  sometimes  in  the 
malignant,  a  fair  degree  of  body  nutrition  may  be  noted,  particularly 
when  a  fluid  diet  heavy  in  proteids  had  been  taken  for  a  length  of  time. 
It  is  sufficient  to  report  that  even  in  cancer  high  proteid  fluid  feedings 
may  cause  the  addition  of  weight  for  the  time  being;  this  depends 
upon  the  location  of  the  disease  in  the  stomach,  its  extent  and  type, 
namely,  as  to  whether  we  are  dealing  with  the  soft  or  hard  form. 
When  the  emaciation  is  distinct  and  the  stenosis  is  marked,  inspection 
may  disclose  peristaltic  or  antiperistaltic  waves  running  over  the 
organ  from  the  costal  margin  to  the  median  line;  of  all  diagnostic 
signs  connected  with  secondary  atony  these  visible  peristaltic  move- 
ments are  the  most  valuable,  for  up  to  this  time,  my  experience  has 
been  that  when  they  are  present  organic  stenosis  of  a  high  degree 
almost  always  exists.  5>ometimes  in  a  very  large  and  distended  organ,  a 
fullness  or  bulging  of  the  left  upper  quadrant  of  the  abdomen  may  be 
noted  and  even  the  extension  of  the  greater  curvature  be  seen.  FVrcus- 
sion  or  auscultatory  percussion  or  palpation  may  be  negative  if  the 
stenosis  is  slight,  or  may  be  valuable  in  the  way  of  noting  a  largely 
dilated  stomach.  The  splash  sounds  are  almost  always  present,  slight 
and  indistinct  in  slight  stenosis,  and  marked  in  the  severe  grades.  The 
gastrodiaphane  or,  better  still,  the  X-ray  bismuth  method  of  examination 
will  display  a  large,  globular  stomach  enlarged  in  all  of  its  dimensions, 
and  the  hourly  X-ray  food  method  would  be  helpful  in  noting  grades  of 
delay  in  the  exit  of  foods;  sometimes  only  the  pyloric  region  seems  to  be 
dilated,  the  rest  of  the  stomach  appearing  normal  in  size.  The  gastro- 
scope  may  be  used,  but,  as  it  is  usually  impossible  to  get  the  pyloric 
region  and  pylorus  into  view,  it  serves  to  no  value  unless  there  is  a 
formation  of  malignant  disease  extending  into  the  body  of  the  organ. 

The  examination  of  the  stomach  contents  yields  the  most  impor- 
tant results  for  diagnosis.  The  examination  of  the  vomitus  may  or 
may    not    give    definite    conclusions,    depending    upon    the    degree    of 
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stenosis,  its  permanency,  its  pathological  character,  and  its  location. 
In  slight  degrees,  particularly  in  the  benign  conditions^  nothing  of 
importance  can  be  gained  and  the  employment  of  the  hourly  mixed 
test-meal  analyses  is  essential.  In  several  grades,  the  large,  dark- 
gray  or  brown  achylic  return,  with  lactic  acid,  blood,  pus,  long- 
retained  food  particles,  a  fluid  which  separates  into  the  three  layers  on 
standing  is  characteristic  of  that  due  to  malignant  disease.  The 
vomitus  may  be  very  fetid,  and  considerable  subjective  relief  is  gen- 
erally experienced  when  the  organ  has  been  emptied.  In  lesser  de- 
grees of  stenosis,  particularly  in  the  non-malignant  conditions,  great 
dependence  can  be  placed  upon  detailed  observation  of  the  test-meal 
method  of  diagnosis.  In  ulcer  and  other  benign  conditions  the  hydro- 
chloric acid  may  be  normal  in  a  unit  of  quantity,  and  the  meal  have  in- 
creased amount  of  bacteria  giving  more  than  2  per  cent,  gas  result  (Ewald 
meal)  in  the  fermentation  tests.  At  the  end  of  five  hours  after  a 
mixed  meal  (when  the  normal  stomach  should  practically  be  empty) 
quantities  of  red  meat  fibers  and  the  other  foods  are  obtained,  and  as 
these  in  quantities  run  through  the  six-,  seven-,  and  eight;  hour  extrac- 
tions, the  various  grades  of  stenoses  can  be  judged.  In  high  degrees  of 
pyloric  stenoses  the  morning  stomach  after  a  mixed  meal  given  the 
night  before  usually  contains  some  of  the  food,  and  the  simple  testing 
method  of  Mayo  is  valuable  toward  these  ends  (page  161).  Employing 
aspiration,  an  acid  return  with  food,  with  or  without  blood  (occult  or 
macroscopic)  or  mucus  and  free  from  lactic  acid  and  the  lactic  acid 
formers,  argues  in  favor  of  benign  stenosis,  either  intra-  or  extra-  gastric 
in  origin.  In  all  stenoses  the  test-meal  returns  are  bulky,  depending  upon 
its  degree.  The  presence  of  many  sarcinas  argues  in  favor  of  benign 
stenosis  rather  than  cancer,  although  the  yeast  fungi  may  be  found  in 
both.  These  points  are  dealt  with  in  detail  under  the  subject  of  gastric 
analyses  of  the  various  conditions. 

In  high  degrees  of  stenosis  the  urine  is  diminished  in  quantity. 
Some  have  classified  the  grades  according  to  the  amounts  secreted, 
claiming  an  output  of  1000  to  1500  cubic  centimeters  for  the  mildest; 
500  to  1000  cubic  centimeters  for  the  medium,  and  under  500  cubic 
centimeters  for  the  severer  grades.  In  making  these  examinations  the 
day's  collection  should  be  started  with  a  lavage  of  the  stomach  in  the 
morning  and  at  the  end  of  twenty-four  hours  an  aspiration  of  the 
stomach  should  be  made.  It  is  evident  that  as  much  fluid  as  a  normal 
person  would  ordinarily  take  should  be  out  of  the  stomach  by  noon 
and  be  represented  in  a  daily  output  of  over  1500  cubic  centimeters. 
Naturally,  with  a  patient  in  bed,  the  greater  the  discrepancy  between  the 
intake  and  output  of  fluid,  the  more  significant  this  would  be. 
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Such  urines  may  be  alkaline  in  ulcer  and  acid  in  cancer.  A 
phosphaturia  or  albuminuria  may  exist,  and  acetone  and  diacetic  acid 
be  present.  Acetone  urines  are  more  common  in  ulcer  than  cancer. 
The  blood  usually  shows  an  anemia,  represented  both  in  a  diminution 
of  the  hemoglobin  and  the  number  of  red  cells. 

Heinrich  Landerer  in  1879  reported  a  series  of  9  cases  of  congen- 
ital stenosis  in  the  adult,  varying  in  age  between  forty-three  and  sixty- 
three,  in  which  at  autopsy  he  could  demonstrate  a  narrowing  of  the 
pylorus  and  which  he  believed  to  be  of  congenital  origin.  Since  that 
time  Maier,  Maylard  and  others  have  reported  cases;  so  there  is  little 
room  for  doubt  that  this  is  a  correct  interpretation  of  the  lesion. 
These  cases  usually  give  a  history  of  chronic  gastric  distress  and 
evidences  of  mild  or  moderate  degrees  of  stagnation  or  retardation  of 
foods.  The  recognition  of  this  clinical  entity  is  particularly  interest- 
ing in  the  light  of  similar  lesions  in  infants  whose  clinical  manifesta- 
tions are  now  quite  familiar,  and  can  be  found  described  in  Chapter 
XXV,  together  with  the  adult  cases  I  have  seen,  which  had  very  much 
enlarged  organs  with  seven-  and  eight-  hour  large  test-meal  returns 
after  the  mixed  meals.  These  adult  cases  require  pylorectomy 
or  pyloroplasty  as  the  operations  of  choice,  very  few  of  them  being 
permanently  relieved  by  gastro-enterostomy  as  strange  as  this  may 
seem.  This  latter  is  probably  due  to  the  chronic  course  of  the  con- 
dition and  the  fact  that  the  tendency  is  for  the  food  to  follow  the 
normal  exit  and  the  gastro-enteric  opening  is  liable  to  close  in  about  a 
year's  time. 

The  differential  diagnosis  rests  between  atonic  ectasia  and  other 
forms  of  gastric  disturbance,  dilated  colon,  prolapse,  neurasthenia 
gastrica,  gastric  crises,  the  esophageal  conditions,  and  the  various 
types  or  character  of  stenoses.  These  are  described  under  the 
various  disorders.  Very  often,  particularly  in  the  slight  or  medium 
grades  of  stenosis,  all  we  can  conclude  is  that  a  degree  of  permanent 
stenosis  exists  (which  for  many  cases  is  a  perfectly  practical  and  complete 
enough  diagnosis),  and  it  is  necessary  for  surgery  to  find  out  just  what 
its  character  or  source  may  be. 

Prognosis. — In  the  early  stages  of  secondary  ectasia  one  should 
be  exceedingly  careful  to  guard  against  too  definite  assertions  as  to 
the  cause  and  outcome  of  the  affection  and  the  results  from  treatment. 
These  cases  should  be  carefully  analyzed  and  closely  watched,  and 
resort  made  to  surgery  when  improvement  is  not  noted  or  is  not  sus- 
tained. The  outcome  and  the  possibilities  of  treatment,  both  medical 
and  surgical,  are  bound  up  in  the  character  of  lesion,  degree  of 
stenosis,  and   the  possibility  of   its   removal.     The   minor   and  medium 
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grades  of  a  benign  nature  are  often  most  amenable  to  medical  treat- 
ment; the  severe  forms  require  surgery  in  the  beginning.  Cancer  is 
more  of  a  surgical  condition  in  its  early  stages  than  in  the  later  ones. 
Pylorospasm,  gastroptosia,  and  small  perigastric  adhesions  are  essentially 
medical  conditions.  Marked  cicatricial  conditions  after  ulcer,  hyper- 
trophic gastritis  with  distinct  retention,  large  foreign  bodies  or  pedun- 
culated growths  within  the  organ,  marked  perigastric  or  omental  bands 
from  any  cause,  pancreatic  cysts  of  large  size,  dermoids,  and  large 
benign  extragastric  deposits  or  movable  spleen  or  kidney  generally  require 
surgery.  The  cases  that  are  remanded  for  medical  treatment  should 
have  constant  attention,  either  for  direct  treatment  or  prophylaxis.  In 
obstructive  cases  of  a  benign  nature  when  not  of  severe  degree  the 
treatment  should  always  be  medical  at  the  onset.  Many  of  these  cases 
become  perfectly  comfortable  and  satisfied  with  the  results.  In  those 
in  which  this  is  not  so,  in  whom  relapses  are  frequent  and  the  gastric 
symptoms  are  more  or  less  continuous  or  the  general  health  fails,  surgery 
can  quickly  cure.  Many  surgeons  believe  that  all  pyloric  stenoses  of  any 
degree  are  operable  cases  in  the  beginning,  and  some  of  the  internists 
temporize  with  even  the  severe  cases  too  long.  It  all  depends  upon  the 
nature  of  the  case  and  the  results  that  can  be  obtained  with  treatment. 
There  is  no  definite  ground  either  way  to  suit  all  cases,  for  the  simple 
reason  that  a  diverse  pathology  runs  through  them.  The  matter  rests 
upon  the  diagnosis  of  the  pathological '  condition,  the  willingness  and 
intelligence  of  the  patient  in  following  directions,  the  personal  equation 
and  judgment  of  the  physician,  and  the  value  of  service  that  he  renders 
in  the  treatment. 

Treatment. — The  essentials  of  medical  treatment  are  dietetic, 
general,  and  local.  The  dietetic  treatment  is  essentially  that  mentioned 
under  the  early  treatment  of  hyperchlorhydria  and  also  that  included 
under  atonic  ectasia,  excepting  that  the  foods  must  always  be  given  in 
the  fluid,  semifluid,  or  finely  comminuted  forms.  Stagnation  must  be 
carefully  guarded  against,  and  those  foods  that  give  distress,  ferment,  or 
on  aspiration  are  found  to  have  remained  in  the  stomach  too  long  must  be 
changed  in  form  or  discontinued.  The  best  results  are  obtained  by 
frequent  small  meals,  about  6  in  a  day.  Occasional  lavage  assists 
materially,  and  stretching  the  pylorus  by  the  Einhorn  apparatus  may  be 
tried  in  carefully  selected  cases.  In  a  medium  degree  of  stagnation  when 
symptoms  of  distress  come  on  acutely  after  the  taking  of  improper  foods, 
a  quick  vomiting,  lavage,  or  ejection  of  the  food  by  means  of  a  stomach- 
tube  would  relieve  the  symptoms.  When  such  attacks  are  frequent, 
surgery  is  indicated.  Repose  in  the  recumbent  or  left-sided  position  after 
meals  is  helpful.    The  bowels  should  be  moved  bv  enema.    Medication  to 
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relieve  the  stenosis  is  useless,  but  olive-oil  may  be  employed  before  meals 
and  occasionally  gives  good  results.  When  the  medical  treatment  serves 
to  little  purpose,  surgery  is  indicated,  pyloroplasty,  pylorectomy,  partial 
gastrectomy,  or  gastro-enterostomy  offering  brilliant  results  in  the  non- 
malignant  forms  of  stenosis  of  gastric  origin  and  a  few  of  the  malignant 
ones. 

ACUTE  POST-OPERATIVE  DILATATION  OF  THE 
STOMACH  AND  DUODENUM. 

As  has  been  mentioned,  a  mild  degree  of  acute  dilatation  may 
occur  as  a  result  of  indiscretion  in  diet  or  drinking,  as  a  complication 
of  the  acute  infectious  diseases  (pneumonia,  typhoid,  acute  tuber- 
culosis, scarlatina),  as  a  sequel  to  continued  disease. of  a  debilitating 
nature,  in  head  injuries  and  brain  and  spinal  cord  disease  and  any  trauma, 
the  idiopathic  cases  probably  due  to  functional  or  toxic  disturbances  of 
an  obscure  nature,  and  the  post-operative  cases.  The  latter  particularly 
are  included  in  this  chapter,  and,  since  such  are  much  more  frequent  than 
is  generally  supposed,  and  being  a  most  fatal  form,  they  are  worthy  of 
separate  description. 

Etiology. — The  causation  of  this  type  of  dilatation  is  still  much  of 
a  matter  of  conjecture.  The  view  most  generally  held  is  the  hypoth- 
esis of  Albrecht  that  a  purely  mechanical  obstruction  of  the  duodenum 
by  the  root  of  the  mesentery  and  the  superior  mesenteric  vessels 
occurs  due  to  the  sinking  of  the  empty  intestines  into  the  true  pelvis. 
Albrecht  and  other  observers  believe  that  this  sinking  of  the  small 
intestine  is  not  sufficient  to  produce  complete  obstruction,  but  that  it 
does  produce  enough  obstruction  to  cause  some  degree  of  overfilling 
and  distention  of  the  stomach,  and  that  this  prevents  the  small  intes- 
tine from  returning  to  its  physiological  place  in  the  abdomen,  and 
thus  a  vicious  circle  is  set  up.  In  defense  of  this  view  are  the  facts 
that  conditions  of  prolapse  ( enteroptosia )  accompanied  by  relaxation 
of  the  mesentery  are  commonly  present  in  the  cases,  and  the  bene- 
ficial results  that  are  obtained  by  the  lavaging  of  the  organ  and  the 
postural  method  of  treatment. 

Another  view,  directly  opposed  to  the  foregoing,  is  that  a  func- 
tional disturbance  of  the  stomach  is  a  primary  feature  in  the  process, 
and  that  the  distention  of  the  stomach,  independent  of  any  constric- 
tion of  the  duodenum,  forces  the  small  intestine  into  the  pelvis  and 
in  that  way  causes  the  tension  on  the  mesentery  and  the  duodenal 
obstruction.  In  defense  of  this  contention  may  be  mentioned  all  of 
the  toxic,  traumatic,  and  disease  factors  which  can  cause  this  condition, 
the   fact  that  even   in  enteroptosia  a  noticeable   degree  of  mechanical 
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obstruction  is  rarely  met  with,  the  fact  that  males  and  females  are 
affected  in  like  proportions,  and  the  acute  onset  of  the  condition.  While 
it  is  possible  that  in  some  cases  the  first-mentioned  cause  may  be 
an  initial  factor,  there  is  no  doubt  that  a  primary  functional  rather 
than  a  primary  mechanical  disturbance  is  the  cause  in  the  largest 
majority  of  cases.  This  latter  view  is  held  especially  by  Stieda,  and 
von  Herff ,  who  says :  "The  more  I  study  the  condition  the  more  I  am 
convinced  that  acute  paralysis  and  paresis  of  the  stomach  are  caused 
by  injuries  to  its  nervous  apparatus;  that  these  injuries  are  probably 
in  the  nature  of  trauma  to  the  spinal  column ;  that  in  a  certain  number 
of  cases  they  occur  as  the  result  of  the  toxic  action  of  chloroform,  or 
possibly  ether  or  toxins  formed  in  the  stomach.  For  a  certain  number 
of  cases  there  seems  to  be  no  satisfactory  explanation  as  yet."  Thoma 
also  holds  to  these  views.  Kelling,  on  the  other  hand,  thinks  that  a 
valve-like  action  of  the  cardia  is  the  most  important  etiological  factor 
in  many  cases,  and  seems  to  hold  rather  strongly  to  the  mechanical 
explanation  above  offered  as  the  correct  one.  The  facts  are  that  acute 
dilatation  occurs  frequently  with  narcosis,  and  that  dilatations  are 
exceedingly  rare  in  operations,  even  severe  ones,  performed  without 
chloroform  or  ether.  It  is,  therefore,  feasible  that  the  general  anes- 
thetics themselves  cause  merely  a  motor  insufficiency  and  thus  may  be 
looked  upon  as  an  additional  or  an  exciting  factor,  the  distention  of 
the  stomach  with  liquids,  solids  or  gases,  poor  states  of  vitality,  neuro- 
tic conditions,  inflammations  and  prolapse  also  being  necessary  in 
the  make-up  of  causes.  Braun  and  Seidell  (who  regard  arterio- 
mesenteric obstruction  as  a  secondary  phenomenon)  undertook  a 
series  of  observations  and  experiments  to  clear  the  confusion  in  the 
etiology  of  this  condition.  They  conclude  that  (1)  acute  dilatation 
of  the  stomach  is  an  expression  of  and  a  result  of  acute  gastric  motor 
insufficiency;  (2)  this  acute  motor  insufficiency  can  affect  a  stomach 
previously  healthy,  as  well  as  one  the  subject  of  a  chronic  or  atrophic 
process;  (3)  it  may  occur  as  an  independent  disease  or  as  a  complication 
of  other  diseases;  (4)  the  acute  motor  insufficiency  of  a  previously 
healthy  stomach  is  in  the  vast  majority  of  cases  of  a  purely  functional 
and  not  a  mechanical  nature;  (5)  these  functional  disturbances  are 
alterations  of  gastric  innervation  (central,  peripheral,  and  reflex)  and 
injuries  to  the  gastric  musculature;  (6)  all  the  surgical  forms  of  acute 
dilatation  may  be  explained  on  the  basis  of  a  disturbance  of  innerva- 
tion, as  well  as  most  of  those  occurring  in  association  with  infectious 
diseases  and  with  constitutional  and  other  ailments;  (7)  a  direct  injury 
to  the  muscle  fibers  through  mechanical,  inflammatory  or  toxic  lesions 
is  possible,  although  gross  histological  changes  have  thus  far  not  been 
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observed;  (8)  motor  insufficiency  and  consequent  dilatation  occur  as 
the  result  of  a  damming  back  of  ingested  materials,  decomposition 
processes,  or  abnormally  increased  secretion ;  (9)  acute  motor  insuffi- 
ciency may  occi^r  in  the  absence  of  a  predisposing  factor,  in  a  healthy 
stomach  with  intact  innervation,  as  the  result  of  profound  dietetic 
errors  or  abnormal  decomposition  of  ingested  material;  (10)  acute 
dilatations  occurring  on  top  of  chronic  dilatation  are  usually  induced 
by  mechanical  factors;  (11)  primary  acute  pyloric  or  duodenal  occlu- 
sion occurs  but  seldom,  and  can  be  diagnosticated  only  when  evident 
anatomical  or  mechanical  lesions  are  present;  (12)  arteriomesenteric 
occlusion  cannot  be  looked  upon  as  the  cause  of  acute  dilatation,  but 
only  as  a  frequently  unimportant  result  of  the  primary  functional 
gastric  dilatation;  (13)  the  existence  of  a  valve-like  closure  of  the 
cardia  has  not  been  proved,  and  is  not  a  necessary  condition  to  acute 
dilatation  of  the  stomach.  In  so  far  as  the  operative  form  is  concerned 
it  is  important  to  remember  that  the  condition  can  follow  any  type  of 
operation  upon  any  part  of  the  body,  about  one-half  of  the  cases  fol- 
lowing laparotomy.  The  latter  fact  has  elicited  much  discussion  upon 
the  subject  of  traction  on  the  duodenum,  trauma  from  the  hand- 
ling of  the  abdominal  viscera,  large  incisions,  pressure  upon  the 
kidney,  etc.  as  dangerous  performances  in  operative  procedure  in  the 
abdomen.  It  is  only  necessary  to  recall  that  operations  upon  this 
part  of  the  body  make  up  about  one-half  of  the  major  surgical  cases, 
and  that  these  operations  are  usually  severe  and  prolonged.  In  my 
opinion,  the  matter  is  more  one  due  to  the  amount  of  anesthetic  that  has 
been  given  according  to  the  general  and  local  condition  of  the  patient 
and  to  shock,  and  but  very  little  to  matters  of  surgical  technique.  The 
quicker  the  operation,  the  less  the  danger  of  post-operative  dilatation. 
In  addition  to  the  effects  of  the  anesthetic,  I  believe  that  a  depressive 
nerve  state,  operative  upon  the  musculature  of  the  gastro-enteron  and 
due  to  the  apprehension  or  fear  of  the  operation,  and  added  to  this  the 
operative  shock,  as  mentioned  above,  have  much  to  do  with  its  develop- 
ment. Take  the  more  common  enteric  and  colonic  post-operative  disten- 
tions, which  are  mostly  paretic  or  paralytic  in  nature,  why  is  it  that  these 
are  more  common  following  operations  upon  the  sane  than  insane  and 
also  on  the  highly  organized  and  intelligent  as  compared  with  the 
more  ordinary  types  of  individuals  ?  It  has  often  occurred  to  me  that 
this  psychical  or  central  cause  has  to  do  with  the  production  of  quite  a 
number  of  these  gastroduodenal  cases  also. 

Symptoms  and  Diagnosis. — In  a  general  way,  three-fourths  of  all 
cases  follow  operations  on  patients  between  ten  and  forty  years; 
the  younger  or  older  the  patient,  the  less  the  danger.     The  time  of 
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operation  and  the  amount  of  anesthesia  being  equal,  no  type  of 
operative  case  is  especially  prone  or  exempt,  males  and  females  being 
about  equally  affected. 

The  definite  gastric  symptoms  may  be  most  acute  and  character- 
istic or  may  be  absent.  Naturally,  the  more  severe  the  dilatation,  the 
more  sure  it  is  these  are  present;  still,  markedly  dilated  stomachs  in 
serious  cases  may  exist  without  vomiting,  pain,  tenderness,  thirst, 
or  scanty  urine,  all  of  which  are  characteristic  symptoms.  The  onset 
of  the  attack  when  severe  is  generally  sudden.  The  patient  survives 
an  operation  and  the  post-operative  course  appears  normal  for  a  few  days 
or  possibly  as  long  as  two  weeks  afterward.  Suddenly,  a  distention  of  the 
stomach  takes  place,  accompanied  with  profuse  and  persistent  vomiting  of 
large  amounts  of  fluid;  pain  in  the  epigastric  and  umbilical  regions, 
which  may  be  steady  or  colicky;  tenderness  in  the  stomach  region,  and 
symptoms  of  collapse.  Muscular  rigidity  is  usually  absent,  arguing 
against  a  peritonitis.  The  abdomen  swells,  due  to  the  enlargement  of 
the  stomach;  the  right  hypochondrium  becomes  prominent  and  the  left 
flattened,  and  the  general  gastric  tympany  on  the  upper  left  side  shows 
an  enlarged  organ,  the  lower  border  being  below  the  umbilicus,  pos- 
sibly extending  almost  to  the  pelvis.  The  transverse  measurement  of 
the  organ  is  also  increased,  in  some  cases  extending  to  the  right 
mammillary  line ;  epigastric  tympany  also  is  usually  observed.  On  the 
passing  of  a  stomach-tube  to  relieve  the  gaseous  distention  and 
lavaging  to  wash  out  the  fluid,  the  size  of  the  organ  quickly  dimin- 
ishes. The  stomach  may  be  so  distended  with  gas  that  the  succussion 
sounds  may  not  be  distinguishable.  Visible  peristaltic  waves  may  occur, 
but  they  are  rare  in  the  severe  cases,  being  more  common  in  the  moderate 
grades  that  have  existed  untreated  for  several  days.  In  such  an  event, 
following  an  operation  or  trauma,  a  stomach-tube  should  be  passed  at 
once,  and  the  return  from  the  stomach  examined.  It  can  then  be  seen 
that  an  unaccountably  large  collection  of  fluid  is  present  in  the  stomach, 
this  at  first  being  yellow,  then  yellowish  green  or  green  when  regurgita- 
tion from  the  upper  part  of  the  small  intestine  is  present,  or  final  brown 
with  solid  particles  and  a  fecal  odor  when  the  condition  had  existed  for 
some  hours. 

A  treacherous  severe  type  may  exist  in  which  the  charac- 
teristic symptoms  are  absent  or  are  too  slight  and  indistinct  for 
definite  diagnostic  purpose.  These  are  seen  in  the  post-operative 
cases  in  which  anorexia  and  gastric  fermentation  or  intestinal  flat- 
ulency have  been  present  in  a  running  way.  Suddenly,  for  no  assign- 
able reason,  a  quick  change  is  noted  in  the  appearance  and  general 
condition  of  the  patient.     The   countenance   becomes   dusky   or  pallid. 
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the  face  appears  "pinched" ;  the  pulse  more  rapid,  smaller  and  thready  in 
character;  the  temperature  drops  and  may  even  become  subnormal,  the 
hands  and  feet  cold,  and  the  abdomen  more  or  less  distended.  Such 
cases  may  not  present  much  on  examination  of  the  abdomen,  although 
the  right  upper  aspect  may  be  slightly  prominent.  In  them  the  suc- 
cussion  sounds  are  more  regularly  present,  but  the  pain  may  not  be 
very  definite.  As  vomiting  may  not  occur  and  stagnation  of  the  stomach 
contents  always  exists,  dependence  must  be  placed  upon  the  use  of 
the  stomach-tube  for  diagnosis,  and  fortunately  this  method  of  exam- 
ination is  usually  conclusive,  although  its  use- in  lavaging  the  organ 
is  not  so  often  curative  as  in  the  first  form.  These  cases  are  an 
alarming  fatal  type,  death  usually  occurring,  within  a  few  days. 

The  most  favorable  cases  are  those  of  the  milder  types,  in  which 
the  paralysis  may  be  said  to  be  incomplete.  These  comprise  varying 
grades  and  are  about  evenly  divided  between  the  post-operative  and 
mixed  cases,  such  as  occur  in  typhoid  fever,  pneumonia,  etc.  In  these 
the  onset  may  be  slower  and  more  indistinct,  and  the  abdominal  exam- 
ination virtually  negative.  Noting  the  history  of  cause  and  remember- 
ing that  the  possibility  of  this  condition  in  any  degree  always  exists 
following  operation,  the  diagnosis  is  suggested  by  a  sudden  unfavorable 
turn  in  the  case  during  convalescence  because  of  some  obscure  reason. 
In  the  mildest  grades  one  or  two  vomiting  spells  that  empty  the  stomach 
may  change  the  appearance  of  the  individual  almost  as  quickly  as  was 
the  onset  of  the  unfavorable  symptoms.  The  quick  recognition  of  the 
condition  and  the  early  resort  to  the  stomach-tube  treatment  save  the 
majority  of  these  individuals.  In  my  opinion,  in  these  slight  cases  the 
intestines  may  be  mainly  affected,  and  in  this  instance  general  gaseous 
distention  and  obstinate  constipation  are  diagnostic  features. 

Particularly  in  the  severe  cases,  the  return  from  the  stomach  is 
free  of  hydrochloric  acid,  and  lactic  and  other  organic  acids  may  or 
may  not  be  present,  but  bile  is  not  an  uncommon  finding.  In  the 
less  severe  cases  more  or  less  hydrochloric  acid  and  enzyme  are  found. 
The  return  generally  contains  more  or  less  food  particles,  a  rather 
large  amount  of  fluid,  and  possibly  blood. 

Among  the  other  symptoms  that  can  be  noted  are:  scanty  urine, 
constipation,  subnormal  temperature,  thirst,  general  muscular  cramps, 
tetany,  hiccough  and  delirium.  The  diagnosis  must  particularly  be 
made  from  peritonitis,  intestinal  obstruction  and  perforation. 

Prognosis. — The  prognosis  in  severe  cases  with  typical  symptoms 
is  bad,  about  70  per  cent,  of  them  dying  in  a  short  time.  Every  one 
(it  llic  cases  thai  1  liave  seen  (7  in  number)  in  which  the  gastric  and 
abdominal  symptoms  were  not  much  of  a  feature  and  the  constitu- 


ter  of  the  rotuni  from  the  stomach  obtained  by  the  st 
When  bile,  steap^iii  and  siiccus  entericus  and  no  gastric 
constantly  seen,  the  prognosis  continues  grave.  When 
return  "sinwiv  Hpvclnns  intn  nni>  hnvinc  tivHrrn-lilnrJn   --IJ 
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be  withheld  by  mouth  and  starvation  with  stimulation  practised,  and  later 
on  the  rectal  route  of  feeding  utilized.    In  the  severer  cases  with  a  sudden 
onset,  early  rectal  feedings  are  not  important,  the  enemas  of  infusion 
of  coffee  or  other  stimulants  being  first  in  order.     In  every  case,  both 
severe  and  mild,  the  stomach  should  immediately  be  evacuated,  preferably 
by  lavage  with  plain  warm  water,  so  as  to  relieve  the  pressure  exerted 
by  the  organ,  to  clean  out  the  fermenting  contents  and  prevent  them 
from  further  poisoning  the  body,  and  to  act  as  a  stimulant  to  contraction. 
The  main  reason  for  the  use  of  plain  water  is  that  it  answers  all  purposes 
and  still  leaves  possible  the  examination  of  such  stomach  contents  as  are 
obtained.     One  must  not  wait  until  the  symptoms  appear  marked,  and 
in  temporizing  with  emetics  we  can  never  be  sure  that  the  organ  is  empty. 
As  Conner  rightfully  advises,  the  lavagings  should  be  frequent,  several 
in  twenty-four  hours,  and  in  severe  cases  the  distention  and  accumulation 
cannot  be  kept  down  unless  this  is  done  about  every  three  hours.     The 
severer  the  case,  the  more  frequent  the  stomach  washings,  performing  it 
once  in  every  one  or  two  hours  not  being  too  frequent  in  the  beginning. 
The  lavagings  should  be  kept  up  for  several  days,  according  to  the  exist- 
ing conditions.     It  is  safer  to  lavage  too  often  than  not  often  enough. 
The  author's  method  of  continuous  drainage  of  the  stomach  is  a  most 
useful  and  comfortable  means  to  drain  the  stomach,  medicate,  and  later 
on  to  feed  the  patient.     This  is  found  described  on  page  391.     Thirst 
should  be  combated  by  protoclysis  or  hypodermoclysis.     Rectal  feedings 
should  be  kept  up  until  the  gastric  condition  has  almost  cleared.     These 
cases  die  or  get  w^ell  quickly,  and  thus  the  rectal  feeding  for  a  few  days 
answers  all  purposes.    The  bowels  should  be  moved  by  enema  (preferably 
saline  solution),  and  hot  turpentine  stupes  may  be  used  to  relieve  the  dis- 
tention.    The  best  purgative  to  employ  is  a  single  dose  of  elaterin  in 
the  form  of  trituration  elaterini  0.03  (J4  grain)  by  mouth;  calomel  is 
too  slow  and  not  efficient,  castor-oil  is  too  slow  and  may  give  violent 
gastric  pains,  the  salines  are  too  bulky  and  irritating  to  the  stomach, 
and  croton-oil  is  dangerous.     Elaterin  is  a  powerful  and  quick  hydra- 
gogue  cathartic,  and  early  watery  stools  are  beneficial  to  these  toxic 
patients.     Supported  by  strychnine  injections,  I  have  yet  to  see  bad 
or  depressing  effects  come  from  its  use ;  on  the  contrary,  I  have  reason 
to  believe  that  it  is  a  valuable  drug  in  these  cases.     An  efficient  means 
to  move  the  bowels  and  cause  the  discharge  of  gas  is  an  enema  of  30 
grams    (1    ounce)    of   pulverized   alum    in   a   pint   of    water.      Atropine 
and  strychnine  should  be  given  hypodermically ;  the  atropine  to  relieve 
any  possible  pylorospasm  and  control  secretion  into  the  stomach,  and 
the  strychnine  to  benefit  the  paralysis  and  overcome  the  shock.     The 
strychnine  should  be  pushed  in   the  beginning,  giving  about  0.003 
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(y4o  grain)  hypodermically  every  two  or  three  hours,  and  its  dose 
slowly  decreased  as  improvement  occurs.  The  giving  of  eserine  is  mal- 
practice ;  cases  in  which  it  had  been  used  have  gotten  better  in  spite  of 
its  use,  not  because  of  it.  Strychnine  is  a  far  more  efficient  and  safe 
drug  to  use  to  overcome  the  paresis.  Lately  a  preparation  called 
hormonal,  an  extract  mainly  of  the  spleen,  has  been  used.  I  have  em- 
ployed it  in  11  cases,  not  alone,  but  with  other  means,  and  all  of  them 
have  recovered.  In  2  of  the  late  cases  I  used  it,  no  benefit  was  derived. 
It  is  given  in  15  cubic  centimeter  {^2  ounce)  doses  by  deep  injection  into 
the  gluteal  muscles. 

The  next  most  important  item  of  treatment  is  the  postural  method. 
There  seems  to  be  considerable  difference  of  opinion  as  to  which  of  the 
four  positions  serves  to  the  best  purpose.     The  half-sitting  position 
and  lying  flat  with  the  head  of  the  bed  blocked  up  have  been  advised 
for  the  type  of  dilatation  which  accompanies  pneumonia  when  the 
cardiac  and  respiratory  symptoms  are  marked.     These  postures  relieve 
the  pressure  in  the  lower  thorax  and  in  that  way  relieve  the  embar- 
rassment on  the  heart's  action  and  the  frequency  of  respirations.     In 
the  post-operative  cases  it  seems  logical  to  suppose  that,  while  reliev- 
ing the  pressure  on  the  diaphragm  would  serve  to  some  purpose  in  so 
far  as  the  chest  is  concerned  and  even  favor  downward  drainage  from 
the  stomach,  at  the  same  time  it  would  also  increase  the  danger  of  a 
lower  position  of  the  small  intestine  and  thus  increase  the  element  of 
mechanical  obstruction  upon  the  duodenum.     For  this  latter  reason 
the  elevation  of  the  foot  end  of  the  bed  has  been  advised.     Others 
have    favored    the    side    position,    usually    the    right,    to    encourage 
drainage  of  the  stomach,  and  some  even,  notably   Schnitzler,   have 
employed    the    prone    position    (abdomen    down).      A    combination   of 
tight  bandaging  of  the  lower  abdomen  or  the  use  of  the  Rose  bandage 
together    with    the    half-sitting   position    may    serve    to    good    purpose, 
but  as  many  of  the  patients  have  a  laparotomy  wound  this  bandaging 
is  not  practicable.     Of   late,   I   have   been   advising  a   combination   of 
the  two  dorsal  positions,  and  it  seems  to  answer  to  good  purpose.     The 
procedure  can  easily  be  carried  out  by  blocking  up  the  head  of   the 
bed  and  placing  a  number  of  hard  pillows  under  the  thorax  and  head 
so  as  to  keep  these  high.     A  couple  of  wide  boards  are  next  placed  in 
the  bed,  one  extremity  resting  over  the  elevated  foot  end  and  the  other 
just  under  the  buttocks.     Tlie  patient  is  placed  so  that  the  back  is  bent 
in  the  lumbar  region,  whereby  the  thorax  and  head  on  one  side  and  the 
hips  and  lower  extremities  on  the  other  are  elevated  at  the  same  time. 
This  permits  a   fair  degree  of  relief  to  chest  embarrassment  and  also 
permits  of  a  higher  plane  for  tlie  enteron.     Not  all  patients  can  keep 


DISTURBANCES  OF  MOTILITY.  823 

this  position  in  comfort  continuously,  but  those  that  complain  the  most 
vigorously  are  usually  the  ones  that  are  getting  well,  and  after  that  any 
of  the  other  positions  that  give  the  most  relief  can  be  assumed. 

At  the  subsidence  of  the  symptoms  feeding  by  mouth  should  be 
instituted.  In  the  beginning  only  milk  should  be  given  and  this  only 
in  small  quantities  and  preferably  peptonized.  Later  on,  the  quantity 
at  each  feeding  can  be  increased  (up  to  J^  glassful),  followed  by  raw 
eggs  in  milk,  bouillon,  strained  gruels,  rice,  farina,  graduating  up  to 
the  more  solid  foods.  The  dietetics  during  the  convalescence  of  these 
patients  must  be  carefully  watched  until  complete  recovery  ensues,  because 
fatal  results  have  been  reported  consequent  on  the  too  early  use  of  such 
foods  as  uncooked  fruits,  meats,  etc.  Operations  have  been  performed 
for  the  purpose  of  draining  or  evacuating  the  stomach  or  relieving  the 
duodenojejunal  kink.  These,  in  my  belief,  are  unjustifiable  procedures. 
The  mild  and  moderate  cases  generally  recover  on  the  medical  measures, 
and  the  severe  cases  do  better  without  operation  than  with  it.  Further- 
more, the  severe  cases  are  the  most  unsuitable  for  any  form  of  opera- 
tive procedure,  and  it  must  always  be  remembered  that  the  condition 
came  on  from  operation  in  the  first  instance  and  it  is  unwise  to  add  a 
second  to  intensify  it. 

When  the  returns  from  the  stomach  show  a  changing  from  the 
stomach  and  duodenal  secretions  toward  the  contents  of  the  lower  bowel, 
we  are  not  dealing  with  a  paralytic  ileus,  but  a  definite  intestinal  obstruc- 
tion. In  post-operative  gastrointestinal  dilatations  '  (ileus)  the  hollow 
viscera  are  paralyzed,  and  there  is  no  motility,  either  peristaltic  or  anti- 
peristaltic. When  fecal  material  is  obtained  from  the  stomach  in  these 
cases  it  is  only  after  several  days,  is  rarely  definitely  fecal,  always  small 
in  amounts,  and  due  to  accumulation  that  had  taken  place  in  the  bowel 
from  above.  When  after  an  operation,  symptoms  that  appear  to  be 
those  of  ileus  paralytica  ensue,  and  the  returns  from  the  stomach  show 
that  fecal  material  is  rapidly  beginning  to  appear  and  intensify,  we  are  not 
dealing  with  a  post-operative  gastrointestinal  dilatation,  but  with  an 
intestinal  obstruction  from  some  cause,  and  for  this  the  indications  are  to 
operate  at  once,  withhold  food  in  the  meantime,  and  keep  the  stomach 
lavaged  so  as  to  minimize  the  toxic  factor. 

CARDIOSPASM. 

Under  normal  conditions  there  is  a  spasmodic  contraction  of  the 
cardia  by  which  both  solids  and  fluids  are  momentarily  delayed  in 
their  passage  into  the  stomach.  This  spasm  may  be  pronounced  in 
certain    neurotic    conditions    so    that    entrance    of    food    is    obstructed 
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and  the  accumulation  of  ingesta  in  the  gullet  above  the  cardia 
causes  a  dilatation  of  the  esophagus,  either  local  just  above  the  cardia 
(lower  one-third  of  the  esophagus),  or  general,  as  is  seen  in  the  long- 
standing pronounced  cases.  The  anomaly  can  be  purely  functional 
in  nature,  when  it  is  a  manifestation  of  hysteria,  neurasthenia, 
and  marked  anemia,  or  it  may  be  secondary  to  certain  diseased  con- 
ditions of  the  cardia,  lower  gullet  or  stomach,  as  may  be  present  in 
traumatic  injuries  from  foods,  ulcer,  cancer,  or  the  stomach  conditions 
of  an  irritative  type.  No  doubt  many  minor  degrees  of  cardiospasm 
exist  which  are  not  diagnosed,  either  because  the  condition  is  tran- 
sitory or  incomplete,  or  because  our  attention  is  not  directed  to  the 
condition.  The  symptom  of  slight  difficulty  or  pains  behind  the  lower 
part  of  the  sternum  on  swallowing  existing  for  a  short  time  is  quite  a 
common  history  in  many  gastro-intestinal  cases.  The  neurotic  type, 
clinically,  occurs  in  two  forms:  as  a  transitory  paroxysmal  affection 
lasting  from  a  few  hours  to  several  days,  and  as  the  chronic  form,  which 
may  extend  over  a  number  of  years. 

Etiology. — The  affection  has  been  attributed  to  the  following 
causes:  primary  cardiospasm  due  to  failure  of  the  central  inhibitory 
influence  controlling  contraction  of  the  cardia  (Mikulicz  and  Meltzer), 
primary  atony  of  the  muscular  coats  of  the  esophagus  (Rosenheim), 
both  a  functional  disturbance  of  the  innervation  of  the  esophagus 
causing  cardiospasm  with  a  concomitant  weakness  of  the  muscular 
wall  brought  on  by  paralysis  of  the  vagus  (Kraus),  congenital  dis- 
position (Kleiner,  Leuker,  Luschka),  primary  esophagitis  (Martin), 
and  kinking  at  the  hiatus  oesophagi. 

While  it  is  probable  that  primary  atony  of  the  esophageal  muscle 
can  occur  in  rare  instances,  clinical  observation  and  treatment  of  the 
cases  in  which  esophageal  dilatation  is  present  teach  us  that  this  is 
generally  secondary  to  cardiospasm.  As  a  rule,  the  cases  give  a  his- 
tory of  cardiospasm  over  lengths  of  time  and  the  dilatation  occurs  after 
that.  This  conclusion  is  further  borne  out  by  the  evidences  of  early 
muscular  hypertrophy  in  nearly  all  cases  which  have  come  to  post 
mortem,  and  by  the  numerous  cases  of  cardiospasm  that  exist 
unaccompanied  by  dilatation  of  the  esophagus.  Other  than  this,  the 
different  theories  are  largely  speculative  and  based  upon  too  few 
observations. 

The  condition  occurs  at  any  age,  and  is  most  frequently  seen  in 
females.  Excitement  is  occasionally  an  important  factor,  and  the 
affection  may  occur  after  continued  air  swallowing.  Neurasthenia, 
hysteria,  anemia,  the  local  disease,  and  the  reflex  causes  make  up  the 
great  majority  of  cases. 
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Symptoms  and  Diagnosis. — According  to  Plummer,^  the  develop- 
ment of  cardiospasm  may  clinically  be  recognized  in  three  stages: 
**1.  In  this  stage  the  peristaltic  contraction  of  the  esophagus  is  suffi- 
cient to  force  the  food  through  the  spastic  cardia.  This  is  charac- 
terized clinically  by  the  complaint  of  discomfort,  pain,  choking  sensa- 
tion, etc.  2.  The  peristaltic  force  of  the  esophageal  muscle  is  no 
longer  able  to  overcome  the  resistance  of  the  contracted  cardia,  and  the 
food  is  immediately  regurgitated.  This  may  result. from  an  actual  or 
relative  increase  in  the  obstruction  at  the  cardia;  that  is,  the  spasm 
may  become  accentuated  or  the  esophageal  muscle  may  tire  under 
the  usual  load.  In  some  cases  the  spasm  is  sufficiently  severe  from 
the  onset  to  cause  the  immediate  regurgitation  of  food.  As  a  rule,  the 
spasm  is,  during  the  early  part  of  the  history,  periodic;  but  as  the 
condition  develops  mild  spasm  becomes  more  continued  or  constant. 
Marked  exacerbations  in  the  spasm  characterize  the  entire  course  of 
the  disease.  The  increased  work  of  forcing  the  food  past  the  con- 
tracted cardia  results  in  an  early  hypertrophy  of  the  esophageal 
musculature.  As  the  spasm  increases  in  severity  the  esophagus 
becomes  less  and  less  able  to  overcome  the  obstruction,  and  atony  and 
dilatation  result.  3.  Once  the  esophagus  begins  to  give  way  the 
dilatation  is  rapid.  This  stage  is  characterized  clinically  by  the  reten- 
tion of  food  in  the  esophagus  and  its  regurgitation  at  irregular 
intervals  after  ingestion.  If  the  spasm  is  mild  for  a  sufficient  length 
of  time  from  the  onset,  the  hypertrophy  may  become  extreme  and 
dilatation  not  take  place  or  be  delayed  for  years.  The  hypertrophy, 
after  becoming  well  developed,  may  overcome  a  most  marked  resist- 
ance at  the  cardia.  Relatively  frequent  severe  spasm  at  the  onset  may 
lead  to  early  dilatation  before  hypertrophy  of  the  esophagus  has  time 
to  develop.  An  impaired  tone  in  the  esophageal  muscle  at  the  onset 
of  the  trouble  may  also  have  something  to  do  with  the  rapid  early 
dilatation  that  takes  place  in  some  cases." 

As  a  rule,  the  symptom-complex  of  cardiospasm  is  character- 
istic, although  in  the  mild  degrees  of  the  acute  form  this  is  masked  and 
only  suggestive.  In  the  majority  of  cases  the  spasm  occurs  suddenly  and 
unexpectedly  while  eating.  The  attack  is  manifested  by  a  burning, 
tightening  and  pressure  sensation  with  indistinct  pain  behind  the  lower 
part  of  the  sternum,  the  pain  radiating  to  the  back  and  neck.  A 
dysphagia  is  present,  due  to  the  effort  to  force  the  foods  into  the 
stomach,  accompanied  by  the  sensation  of  the  foods  being  arrested  at 
sr>me  point.  If  this  is  continued,  the  accumulated  food  is  regurgitated, 
causing  at  times  some  dyspnea,  a  relief  of  the  symptoms  of  distress  fol- 
lowing the  emptying  of  the  gullet.    The  condition  comes  on  periodically, 
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and  during  the  interval  the  patient  is  free  from  discomfort  and  able  i :• 
swallow  normally.    In  the  more  severe  forms  the  acute  attacks  are  nvtr 
frequent  and  last  longer  at  each  seizure.    Regurgitation  and  dyspnea  are 
more   prominent,   and   perhaps   only   fluid   and    semifluid    foods  can  k 
ingested  for  some  days.    The  final  stage  of  a  long-continued  ca?e  is  that 
of  esophageal  dilatation  in  which  the  acute  symptoms  on  taking  food- 
are  absent  or  much  modified,  and  those  of  regurgitation  of  accumulate-l 
food  some  time  after  ingestion  prominent.     In   these,   solid   foods,  like 
meat  and  vegetables,  may  be  delayed  at  the  cardia  for  several  hours,  the 
softer  and  fluid  foods  passing  through  in  the  meantime.     At  this  time, 
dysphagia  is  a  noticeable  feature  and  more  or  less   constant,  and  o-n- 
tinuous  burning  sensations  from  the  irritation  of  decomposing  iocnU  in 
the  esophagus  are  complained  of.     Such  cases  may  regurgitate  hundre  .* 
of  centimeters  of  fluid  several  hours  after  a  meal,  usually  during  the  night, 
when  the  recumbent  posture  has  been  assumed   for   a  little  time.     Sucn 
returns  contain  no  hydrochloric  acid  and  gastric  enzyme  and  the  foods 
are  in  the  form  swallowed,  these  evidences  pointing  to  the  fact  that  the 
regurgitation  is  esophageal  in  origin,  and  not  a  true  vomiting  from  the 
stomach.     Even  in  the  benign  cases  blood  may  be  present,  although 
this  is  more  characteristic  of  malignant  disease  or  ulceration.    The 
second  deglutition  murmur  is  absent  or  much  delayed,  and  the  sign 
of  Rewidzoflt  would  not  be  present.     Loss  of  weight  is  noticeable  in 
the  majority  of  cases,  and  in  those  of  long  standing  in  which  esoph- 
ageal dilatation  exists,  emaciation,  invalidism  and  even  death  occur. 
The  general  eflPect  on  the  body  is  altogether  one  of  how  much  food  can 
be  completely  swallowed  to  maintain  nutrition.     In   some  instances 
even  the   fluid   foods   cannot  be  taken  in   sufficient    quantities,   and  in 
these  the  general  condition  is  progressively  downward.     The  X-ray 
method  of  examination  is  liable  to  lead  one  astray  in  these  cases.    It 
is  plain  to  understand  that  a  picture  taken  in  the  marked  acute  cases 
during  the  seizure,  or  in  the  more  chronic  cases  during  the  inter\'al. 
may  show  the  sausage-shaped  bismuth-food  mass  in  the  gullet  (the 
lower  pole  being  at  the  cardia)  at  one  time  and  not  at  another.     In  the 
more  marked  cases  the  appearance  may  be  that   of  an   organic  or 
malignant  stricture,  large  diverticula  or  idiopathic  dilatation  or  sac- 
culatiT)n    of    the    esophagus.      Tliese    are    discussed    more    in    detail   in 
Chapter  X\'II. 

The  diagnosis  is  made  on  the  obstruction  to  instruments  (bougie 
or  stomach-tube)  in  the  esophagus  in  the  effort  to  gain  entrance  into 
the  stomach.  The  medium-sized  olive  should  first  be  used,  with  which 
a  resistance  would  be  met  at  the  cardia  and  which  gives  wav  un«ler 
gentle  pressure,  the  resistance  gradually  being  obliterated  on  the  pa -^ sage 
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to  and  fro  of  the  olive  through  the  cardiac  orifice.  A  slight  degree  of 
resistance  more  easily  obliterated  may  be  noted  with  the  smaller-sized 
olives,  while  the  passage  of  the  larger  ones  would  be  more  difficult.  In 
the  normal  adult,  the  largest-sized  olive  that  is  ordinarily  supplied  with 
the  set  of  tips  should  pass  a  cardia  with  but  little  resistance.  One  may 
feel  a  resistance  at  one  time  when  the  symptoms  are  present,  and  at 
another  time  the  same  sized  olive  would  pass  freely.  In  the  marked 
cases  aspiration  of  the  gullet  above  the  cardia  may  give  considerable 
return.  A  simple  plan  is  to  give  a  meal  of  soft,  unstrained  gruel  (rice  is 
best)  in  which  about  20  drops  of  the  ordinary  0.5  per  cent,  solution  of 
dimethylamidoazobenzol  had  been  added,  which  does  not  change  its  color 
perceptibly  or,  if  so,  to  only  a  faint  yellow.  In  about  fifteen  minutes  the 
stomach-tube  is  passed  and  aspiration  performed  at  the  point  of  resistance. 
If  the  gruel  had  reached  the  stomach  a  brilliant  red  color  to  the  return 
is  noted  (changed  by  the  free  HCl)-,-  and  if  it  remains  white  or  yellow 
only  the  gullet  had  been  aspirated  (the  organic  acids  that  may  be  present 
in  the  stagnation  of  such  a  gullet  do  not  aflFect  the  color  of  the  reagent). 

In  organic  and  malignant  strictures  the  stenosis  is  not  easily 
overcome  by  the  passage  of  the  instruments;  in  fact,  in  most  of  the 
cases  the  stenosis  becomes  worse  as  time  goes  on.  In  differentiating 
the  various  conditions,  the  use  of  the  esophagoscope  becomes  essen- 
tial ;  in  cardiospasm  nothing  locally  would  be  noted,  and  when  passed 
under  an  anesthetic  resistance  would  not  be  observed,  while  in  the 
organic  and  malignant  diseases  the  strictures  may  be  seen  and  the  stenosis 
would  remain  permanent.  Care  must  be  taken,  in  cancer  cases  of  the 
body  of  the  stomach  or  pylorus,  that  these  are  not  mistaken  for  those 
of  only  advanced  cardiospasm.  The  main  reason  for  this  is  that 
achylic  and  stagnant  returns  are  commonly  obtained  from  the  stomach 
in  cancer  and  secondary  cardiospasm  may  be  present.  In  uncom- 
plicated cardiospasm  the  returns  from  the  gullet  are  negative  in 
reaction  or  show  the  presence  of  only  small  amounts  of  organic  acids, 
the  returns  from  the  stomach  showing  hydrochloric  acid.  In  cancer 
of  the  stomach  without  stenosis  of  the  cardia,  the  Boas-Oppler  bacilli 
may  swarm  in  the  lower  gullet  region ;  in  fact,  I  may  incidentally 
state  that  they  often  can  be  found  in  large  numbers  in  the  mouth  and 
feces. 

The  main  clinical  features  in  cardiospasm  are :  the  variability  and 
remission  of  the  symptoms,  a  delay  or  absence  of  the  second  swallow- 
ing sound  when  the  spasm  is  occurring  and  its  being  normal  in  the 
remissions,  a  dysphagia  during  the  attacks  not  present  in  the  intervals,  a 
resistance  to  the  passing  of  esophageal  instruments  during  the  attacks  not 
present  in  the  intervals,  and  later  on  those  of  a  more  continuous  obstruc- 
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tion  at  the  cardia  with  esophageal  dilatation,  pressure  within  the  chest, 
and  oozing  from  the  esophagus  in  the  recumbent  position. 

Prognosis. — The  outcome  of  all  of  these  cases  is  good  providing 
the  condition  is  recognized  and  proper  treatment  instituted. 

Treatment. — In  the  acute  and  periodical  forms  of  a  minor  nature 
all  that  is  necessary  is  to  give  attention  to  the  nervous  system  and 
general  nutrition  of  the  body.  The  feeding  should  be  high  in  caloric 
values  and  general  in  character,  the  irritating  and  bulky  foods  and 
drinks  being  eliminated.  Baths,  suflScient  rest,  regular  exercise, 
abundant  fresh  air,  proper  routine  of  Hfe,  etc.,  should  be  insisted  upon, 
and  the  general  tonics  and  reconstructive  medications  employed. 
Belladonna  and  the  bromides  should  be  used  regularly  when  the 
spasms  are  severe  and  often,  and  the  quantity  should  be  pushed  to 
tolerance  in  the  beginning  and  maintained  at  a  medium  level  after- 
ward. The  bowels  should  be  moved  by  simple  medical  measures,  and 
any  form  of  gastro-intestinal  disturbance  properly  treated.  As 
strange  as  it  may  seem  for  spasm  cases,  nux  vomica  or  strychnine  is  a 
useful  xirug  to  employ  in  all  of  the  cases,  particularly  when  esophageal 
dilatation  exists.  The  weak  galvanic  or  faradic  currents  of  high  fre- 
quency to  the  gullet  are  useful  in  the  routine  of  treatment,  and  the 
electrical  treatments  should  always  be  terminated  by  the  outside 
electrode  being  held  for  some  moments  on  the  side  of  the  neck  over 
the  pneumogastric,  particularly  the  left. 

When  the  stenosis  is  marked,  mechanical  measures  to  overcome 
the  spasm  are  essential.  The  bougies  can  be  used,  the  size  of  the 
olives  gradually  being  increased  to  the  largest.  These  should  be 
passed  regularly  according  to  the  exigencies  of  the  case,  and  the  olive 
should  be  held  for  some  moments  and  drawn  frequently  through  the 
cardia  at  each  treatment.  Various  forms  of  dilating  instruments  have 
been  advanced  for  the  treatment  of  these  cases,  all  of  which  are  useful, 
particularly  when  the  condition  has  existed  for  some  time  and  hyper- 
trophic stenosis  of  the  cardia  exists.  Of  these  the  Plummer  dilating 
apparatus,  which  consists  of  a  whalebone  staff,  with  an  olive  drilled 
to  permit  a  string  being  drawn  through,  and  a  dilator,  is  useful  for  the 
extreme  cases.  The  process  of  introduction  comprises  the  swallowing 
of  about  six  yards  of  silk  thread  which  passes  down  through  a  suffi- 
cient number  of  coils  of  the  intestine  to  prevent  its  withdrawal  on 
being  pulled  taut.  The  string  is  swallowed  on  two  occasions,  3  yards 
in  the  afternoon  and  the  remaining  3  yards  in  the  following  morning  some 
time  before  the  dilatation.  The  drilled  olive  is  now  passed  down  over  the 
string  on  the  same  principle  that  a  tunneled  sound  is  passed  over  a 
filiform  whalebone  bougie  through  a  deep  urethral  stricture.    This  insures 
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the  entrance  through  the  cardia  with  the  least  amount  of  mechanical 
injury.  A  tube  with  a  nibber  and  silk  bag  22  niillinietcrs  in  ilianiotor  is 
introduced  over  the  whalebone  staff  and  distended  with  water  under 
sufficient  pressure  so  as  to  make  the  stylet,  tube  and  balloon  form  a 
solid  sound.  The  sound  is  drawn  up  to  locate  the  cardia,  collapsed  to 
draw  it  through  into  the  esophagus  and  cardia,  and  then  distended 
again.  In  this  way  larger-sized  bags  can  be  used  successively  until 
no  further  resistance  is  met  with  at  the  cardia.  As  only  a  few  of  the 
cases  are  so  extreme  that  a  single  dilating  instrument  cannot  be  applied 
directly  (in  marked  cases  the  regular  stomach-tube  cannot  be  passed 
through  the  cardia  without  a  dangerous  degree  of  pressure),  the  other 


Fig.   119. — A  quickly  asscmblod   canlia  <lilat<>r   fur 
slight  dcgrcfs  of  spasm. 

forms  of  dilator^  answer  the  purpose  cnniplolcly.  Anmnj^  thoc  may  he 
mentioned  the  Sippy  dilator,  which  is  introcluced  with  a  Ixni^^ic,  hul 
which  is  not  very  easily  manipulated  from  below  into  the  cardia,  and 
the  Einhorn  instrument,  which  is  a  mechanical  instrument  havinj^  two 
parallels  of  steel  at  its  lower  end  which  are  separated  by  a  screw  from 
above  on  the  same  principle  as  the  urethrometer.  A  rather  inexpen- 
sive device,  that  can  be  assembled  from  the  office  equipment  of  most 
any  physician,  has  been  used  by  the  author  in  27  ca>e^  of  mofleratc 
cardiospasm  and  has  answered  in  all  cxceptin;^  1  ca-^e.  in  wlii^h  the 
Plumnier  apparatus  had  to  he  cni])loye'l. 

The  assemblage  consists  of  an  ordinary  stomach-tube  with  clo-.ed 
end  into  which  a  sufficiently  strong  steel  wire  is  placed  to  '-tiffen  it. 
The  wire  is  fir-t  i>a--cd  llipnij^li  llie  tu]>c  and  ''Ut  •»!  the  opmin;:  '-n  tli«: 
lower  -ide.  the  di-lal  end  of  the  wire  iK-in;^  l'»«^ped  -«»  tliat  ii  doe-  not 
puncture  the  lower  end  of  the  tube  on  intr'.Kiuction.     The  wire  is  then 
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withdrawn  a  little  distance  up  through  the  tube  and  the  proximal  end 
cut  so  that,  when  the  loop  is  in  contact  with  the  lower  extremity  of 
the  tube,  the  upper  end  of  the  wire  extends  only  to  a  little  distance 
beyond  the  mark  on  the  tube  that  corresponds  to  the  teeth  when  the 
stomach-tube  is  introduced  into  the  stomach.  At  this  measurement, 
the  loop  end  of  the  wire  is  again  withdrawn  through  the  opening 
(about  4  centimeters)  and  the  upper  end  is  driven  through  the  side 
walls  of  the  tube,  bent,  and  fastened  in  place  with  a  strip  of  adhesive 
plaster.  A  piece  of  sufficiently  strong  rubber  sheeting  or,  better  still, 
the  lower  end  of  a  spinal  icebag  is  slipped  over  the  distal  end  of  the 
tube  (not  taut)  and  fastened  on  the  tube  about  10  centimeters  from  its 
end  by  means  of  several  rubber  bands  in  back  of  which  the  rubber 
sheeting  or  bag  is  trimmed  off.  When  using  rubber  sheeting,  another 
rubber  band  is  placed  near  the  extreme  end  of  the  tube.  An  ordinary 
metal  ear  syringe  (or  any  kind  of  a  hand  syringe)  of  about  50  cubic 
centimeters'  capacity  is  used  to  inflate  the  lower  end  with  water.  The 
procedure  of  its  manipulation  is  identical  with  that  described  with  the 
Plummer  apparatus,  excepting  that  hand  pressure  is  used.  The  assembled 
apparatus  should  be  tried  before  introduction  so  as  to  observe  that  no 
leakage  occurs  and  to  see  that  the  apparatus  will  hold  the  contents  of 
the  syringe  without  bursting  the  rubber  balloon.  The  lower  end  of  the 
instrument  should  be  introduced  into  the  stomach  collapsed,  and  the 
syringe  attached  and  held  in  place  until  the  manipulation  and  treatment 
are  over.  By  using  a  larger  syringe,  and  pushing  the  rubber  band  on 
upper  part  of  the  bag  downward  nearer  to  the  distal  end,  or  both  together, 
different  degrees  of  dilatation  can  be  readily  and  safely  accomplished. 
The  incorporation  of  a  water-pressure  gauge  is  not  essential,  excepting 
to  note  the  degree  of  cardiac  resistance.  There  is  no  danger  of  over- 
loading the  cardia  with  the  simple  apparatus  described.  In  the  severe 
case  this  apparatus  would  not  answer,  and  those  by  which  it  is  possible 
to  paralyze  the  muscle  fibers  in  the  diaphragm  about  the  cardia  are 
necessary.  With  such  a  form  of  apparatus  and  an  uncomplicated  case  of 
cardiospasm,  the  benefit  derived  from  the  stretching  is  almost  immediate, 
the  patient  at  once  being  able  to  swallow  a  full  meal  without  distress. 

GASTROSPASM. 

From  a  clinical  standpoint,  undoubted  cases  of  gastrospasm  exist, 
although  the  condition  is  usually  associated  with  neurotic  hypermotility, 
hypersecretion,  or  hypersensation.  In  the  uncomplicated  cases  a  marked 
neurosis  bordering  upon  a  neurasthenia  is  almost  always  present.  The 
point  in  the  clinical  symptoms  that  should  lead  one  to  suspect  the  condi- 
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tioii  is  the  history  of  cramps  in  the  stomach,  with  tightening  sensations 
in  the  sternal  region  and  chest,  and  indefinite  painful  sensations  radiating 
across  the  upper  abdomen  and  up  the  chest  and  back  coming  on  a  few 
moments  after  partaking  of  foods.  Sometimes  a  regurgitation  of  fluids 
from  the  stomach  is  present,  which  tastes  of  the  foods  and  is  rarely  acid, 
though  perhaps  only  belching  of  gas  exists.  In  a  short  time  after  the 
meals  all  of  the  symptoms  subside,  leaving  perhaps  a  little  distress,  lasting 
an  hour  or  two,  the  patient  feeling  most  comfortable  when  the  stomach 
is  empty.  The  distinction  between  this  condition  and  hypermotility  and 
hypersensation  can  only  be  made  by  fluoroscopic  examination,  when  it 
will  be  seen  that,  instead  of  the  regular  peristaltic  waves  being  deep  and 
active,  giving  the  stomach  an  ampulous  shape  as  is  seen  in  hypermotility, 
or  just  the  normal  waves  as  seen  in  hypersecretion,  the  stomach  goes 
through  wild  g>Tations  for  the  first  few  moments  after  food  is  taken, 
which  gradually  settles  down  in  a  movement  like  hypermotility  for  a 
while  longer,  or  perhaps  a  normal  motility.  I  have  seen  such  stomachs 
contract  down  in  the  pyloric  region  to  alnwst  a  transverse  band  extending 
from  the  pylorus  to  the  costal  margin,  this  contraction  lasting  for  a 
moment  or  two ;  a  general  transverse  relaxation  takes  place,  showing  the 
normal  width  of  the  organ  throughout,  and  then  recurring  again.  In 
about  five  or  ten  minutes  the  cramps  subside  and  the  true  peristaltic 
waves  become  prominent. 

Treatment. — The  treatment  of  the  complicated  cases  is  that  of  the 
most  prominent  condition,  with  a  bland  diet,  such  as  has  been  advised 
for  use  in  the  hypersecretion  cases;  the  sedative  and  anodyne  measures 
(bromides,  valerian,  hot  compresses  to  the  epigastrium,  and  codeine  and 
chloral  in  small  doses  some  time  before  the  meals),  and  attention  to 
whatever  local  or  general  condition  may  be  present.  Along  these  lines 
the  acute  cases  usually  subside  in  a  short  time,  .but  the  longer  standing 
ones  are  more  resistant  to  treatment.  Care  should  be  taken  that  the 
patient  had  been  long  enough  on  a  bland  diet  and  had  made  improvement 
in  a  general  way  before  the  solid  foods  are  allowed.  When  begim,  these 
should  be  cut  as  fine  as  possible,  mashed  on  the  plate,  free  from  stimulat- 
ing condiments,  and  taken  in  small  quantities.  At  that  time  meals  every 
three  or  four  hours  until  a  normal  motilitv  has  been  definitelv  established 
is  the  best  method,  and  it  is  wise  to  observe  the  patient  by  fluoroscope 
from  time  to  time  before  three  meals  a  day  are  allowed.  When  carefully 
handled  and  over  sufficient  lengths  of  time,  the  outcome  of  treatment  is 

always  good. 

PYLOROSPASM. 

Pylorospasm  of  only  a  neurotic  nature  is  a  rare  affection  occurring 
probably  in  not  more  than  0.1  per  cent,  of  all  stomach  cases.    It  is  much 
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rarer  than  gastrospasm  or  cardiospasm,  and  in  by  far  the  largest  number 
of  cases  the  condition  is  secondary  or  symptomatic  of  some  other  afiec- 
tion.    The  condition  is  usually  due  to  some  form  of  irritation  causing  a 
cramping  or  tonic  contraction  of  the  pyloric  muscle^  and  is  found  more 
frequently  in  females  than  in  males.     As  a  neurosis  it  may  occur  at 
any  age,  but  most  often  in  early  life.    As  a  symptom  of  bona  fide  gastnc 
(other  than  neurotic)  and  extragastric  conditions  pylorospasm  is  quite 
common. 

Etiology. — An  explanation  of  the  cause  of  the  neurotic  cases  has 
not  been  advanced,  but  several  cases  of  nervous  spasm  have  been 
described  by  surgeons  in  which  at  operation  instances  of  non-path- 
ological spasm  were  noted.  In  the  largest  number  there  exists  such 
conditions  as  hyperesthesia,  hyperacidity  and  hypersecretion,  gastric 
and  duodenal  ulcer,  gastroptosia,  gall-bladder  disease,  cancer  at  the 
pylorus,  the  reflex  irritation  from  disease  in  other  abdominal  organs,  etc. 

Symptoms  and  Diagnosis. — At  the  height  of  digestion  the  pylorus 
suddenly  becomes  spasmodically  contracted,  the  patient  experiences 
an  intense  pain  in  the  epigastrium  radiating  from  the  median  line  and 
accompanied  by  eructations  independent  of  food,  nausea  and  perhaps 
vomiting  and  general  symptoms  of  distress.  In  the  majority  of  cases 
seen,  a  history'  of  these  attacks  at  intervals  in  the  past  is  obtainable, 
the  disorder  appearing  periodically  at  first,  and  finally  becoming  more 
continuous.  Rather  steady  vomiting  of  stagnant  foods  then  becomes 
a  feature,  and  symptoms  of  hyperesthesia  and  hyperacidity  may  be 
present  in  the  interval.  The  symptoms  of  gastric  dilatations  are  then 
observed,  and  in  long-standing  cases  a  very  atonic  stomach  mav  be  present. 
The  spasm  may  also  come  on  during  the  night. 

On  examination  during  the  attack,  a  sharply  located  tenderness 
corresponding  to  the  pylorus  is  noted  and  perhaps  a  firm  pylorus  felt 
The  general  abdomen  may  be  retracted  from  spasm  of  the  recti,  and 
gastric  tympany  is  usually  pronounced.  In  the  interval,  a  less  dis- 
tinctly localized  tenderness  in  the  region  of  the  pylorus  is  commonk 
observed.  The  gastric  analysis  during  the  attack  may  show  anacid. 
normal  or  hyperacid  contents,  depending  upon  the  time  that  the  onset 
of  the  cramp  occurred  and  its  degree.  The  gastric  returns  in  the 
interval  may  be  normal,  or  show  a  hyperacidity  or  hypersecretion 
depending  upon  the  length  of  time  that  the  condition  existed,  the 
extent  of  dilatation,  the  clegree  and  type  of  neurotic  disturbance,  and  the 
presence  of  the  pathological  factors  that  can  produce  pylorospasm  reflexiy. 
When  the  attacks  are  frequent  and  dilatation  exists,  stagnation  or 
stomach  contents  occurs  in  degrees  depending  upon  the  associated 
conditions.     The  mixed  meal  method  of  examination  mav   show  irastnc 
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contents  six,  seven,  or  eight  hours  after  ingestion.  In  these  instances 
rapid  emaciation,  oliguria,  severe  constipation,  increased  thirst,  and  per- 
haps buHmia  may  be  present.  Conditions  of  tetany  and  chronic  gastro- 
succorrhea  may  also  be  observed.  The  diagnosis  is  made  by  exclusion 
of  the  other  functional,  organic,  and  malignant  diseases,  and  from  these 
the  spasmodic  attacks  of  pain  and  appearance  of  intermittent  stagnation 
are  important.  In  the  less  severe  cases  the  differential  diagnosis  lies 
between  this  condition  and  organic  and  malignant  stenosis,  primary  atony, 
hyperesthesia  gastrica  and  gastralgia,  and  states  of  hyperacidity  and 
hypersecretion,  etc. 

Prognosis. — In  pylorospasm  the  diagnosis  of  a  neurotic  cause 
should  be  made  with  hesitancy,  because  ulcerated  states  or  results  there- 
from and  other  local  and  general  conditions  may  exist  and  not  give 
definite  symptoms.  The  neurotic  cases  and  those  secondarily  due  to 
hyperesthesia,  hyperacidity,  and  hypersecretion  usually  recover  after  a 
length  of  treatment  devoted  to  these  conditions.  In  the  latter,  however, 
relapses  occasionally  are  met  with.  Even  those  reflexly  due  to  other 
abdominal  conditions  than  the  stomach  may  be  relieved  by  proper  medical 
treatment  devoted  to  the  pylorospasm,  although  in  these  the  liability  of 
recurrence  is  greater  than  in  the  neurotic  cases. 

Treatment. — When  the  treatment  of  some  primary  condition  is 
successful  and  the  case  is  well  in  hand,  no  special  treatment  is  neces- 
sary excepting  during  an  attack  and  shortly  following  it.  During  the 
attacks  there  is  nothing  to  equal  the  results  possible  from  a  hypodermic 
injection  of  morphine  and  atropine.  The  diet  should  be  bland  and  non- 
irritating  and  that  suggested  under  hyperchlorhydria  is  the  best  in  the 
beginning.  The  meals  should  be  small,  fluid  and  frequently  repeated 
at  regular  intervals.  Later  on  the  semisolid  and  finely  comminuted 
solid  foods  can  be  given.  The  regular  administration  of  olive-oil  is 
found  to  be  of  great  service  in  all  of  these  cases  and  this  should  be 
taken  before  foods  are  eaten.  In  gastrosuccorrhea  belladonna  forms 
an  important  item  of  treatment,  and  alkalies  some  time  after  meals  are 
necessary  in  hyperchlorhydria.  When  the  attacks  are  frequent  and 
severe  the  bromides  in  large-sized  doses  are  of  benefit;  a  prescription 
answering  to  good  purpose  is  the  following : — 

B  Codeinae  sulphas  0.13  gr  ij 

Tinctura  belladonnae    4.0    f5j 

Strontii  bromiduni    60.0    5ij 

Syrupus  adjuvans  250.0    fXviij 

M.  ct  sig. :     Take  a  tablespoon ful  in  a  little  water  every  four  hours. 

When  the  pain  is  not  very  severe,  hot  applications  or  a  mustard 
plaster  to  the  epigastrium  may  be  sufficient  without  the  morphine. 
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Electricity  in  the  form  of  intragastric  galvanism  is  a  valuable  item  of 
treatment  and  only  a  weak  current  should  be  employed;  faradism  is 
not  so  efficient  in  these  cases,  not  even  when  atony  exists.  When 
stagnation  is  present  constantly,  lavage  with  quite  warm  alkaline  or 
nitrate  of  soda  solutions  should  be  employed,  but  never  with  lukewarm 
or  cold  solutions.  An  underlying  neurasthenia  should  be  cc«nbated,  and 
as  long  as  this  exists  no  promise  of  permanent  relief  should  be  made.  If 
after  faithful  trial  no  relief  or  only  slight  relief  is  obtained,  or  a  gastric 
ulcer  or  its  sequel  or  a  continuous  hyperacidity  or  hypersecretion  is 
believed  to  be  present,  exploratory  operation  should  be  advised.  All  of 
the  persistent  cases  should  be  carefully  examined  not  only  for  gastric 
or  duodenal  ulcer,  but  also  for  chronic  appendicitis,  and  stones  in  the 
gall-bladder,  pancreas,  and  kidneys.  ^  Pyloroplasty  and  pylorectomy  are 
usually  the  surgical  procedures  of  choice  in  the  ulcer  cases.  Gastro- 
enterostomy, recommended  by  some  authorities,  has  failed  me  on  four 
occasions,  the  symptoms  of  pylorospasm  in  all  returning  inside  of  two 
years'  time. 

HYPERMOTILITY  NERVOSA. 

While  hypermotility  as  a  symptom  is  commonly  present  in  the 
irritated  stomach,  such  as  would  accompany  gastric  ulcer,  hyper- 
esthesia, hyperacidity,  or  hypersecretion,  there  is  no  doubt  that  this 
condition  can  occur  as  a  distinct  neurosis  of  a  permanent  form  in 
which  such  states  as  gastrospasm  or  pyloric  disorders  cannot  be 
recognized  as  the  clinical  manifestation.  It  is  possible  that  this  con- 
dition may  be  a  mild  variety  of  the  so-called  peristaltic  unrest  of  Kuss- 
maul,  but  in  it  the  characteristic  peristaltic  waves  of  the  latter  are 
not  observed  externally,  the  stomach  can  never  be  palpated  and  still  the 
stomach  emi)ties  quickly.  The  general  use  of  the  X-rays  in  the  diagnosis 
of  gastric  affections  often  reveals  some  surprising  conditions.  The  cases 
are  not  few  in  which  a  plate  taken  immediately  after  the  ingestion  of 
the  bismuth-food  mixture  shows  a  large  amount  of  the  bismuth  well  ad- 
vanced into  the  small  intestine  or  spattered  in  irregular  spots,  shown  all 
over  the  plate  excepting  at  the  sides,  which  correspond  to  the  colon  and 
lateral  walls.  It  may  be  argued  that  such  cases  are  only  instances  of  pyloric 
incontinence,  but  every  one  of  these  stomachs  (and  I  have  observed  many) 
can  be  inflated  with  air,  which  it  retains  about  a  normal  length  of  time, 
and  the  examinations  of  the  empty  as  well  as  the  full  stomach  never  dis- 
play intestinal  contents,  bile,  and  pancreatic  secretion  in  the  organ. 
Furthermore,  these  cases  preserve  a  relationship  between,  the  exit 
of  the  various  forms  of  food,  but  with  all  forms  the  time  of  elimination 
from  the  stomach  is  much  shortened.     It  is  inconceivable  to  me  that  a 
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pylorus  could  be  relaxed,  so  as  to  permit  the  stomach  to  empty  within 
a  few  moments  and  not  display  a  like  result  with  all  forms  of  food 
that  ordinarily  are  taken,  and  also  that  a  chronically  relaxed  pylorus 
would  have  the  single  action  of  only  allowing  passage  from  the 
stomach  side  and  not  permit  more  or  less  regurgitation  through  it 
from  the  small  intestine.  Compared  with  myasthenia  gastrica  of  a 
neurotic  nature  in  which  distinct  atony  does  not  exist,  hypermotiHty 
nervosa  is  found  in  the  proportion  of  about  13  to  1  of  cases  seen. 
Strange  as  it  may  seem,  hypermotiHty  nervosa  may  coexist  with  the 
primary  atonies  in  which  the  pylorus  does  not  participate  in  the  relaxa- 
tion (as  is  often  the  case)  and  also  in  prolapse.  This  was  proved 
to  the  author  in  several  cases  of  long-standing  primary  atony  in  which, 
as  a  result  of  proper  dieting  and  appropriate  treatment,  the  digestive 
symptoms  (usually  intestinal)  intensified  as  the  stomach  condition 
became  better.  I  believe  that  there  are  two  separate  sets  of  nerves 
or  nerves  with  selective  functions,  one  presiding  over  the  motility  of  the 
stomach  and  the  other  over  the  motility  of  the  pylorus,  and  that  in  certain 
neurotic  conditions  the  first  could  be  affected  and  the  second  not  so, 
although  in  other  instances  both  may  be  at  fault.  To  account  for  these 
cases  it  is  probable,  as  Cannon's  work  has  suggested  to  me,  that  the  pyloric 
reflex  or  pyloric  functionating  power  may  be  normal  and  still  the  gastric 
motor  nerves  be  much  stimulated  or  accelerated.  The  purest  types  are 
generally  observed  in  well-nourished  individuals,  not  commonly  neuras- 
thenic or  neurotic  in  nature,  in  whom  the  symptoms  are  more  of  intes- 
tinal grouping. 

Symptoms  and  Diagnosis. — Excepting  the  above-mentioned  states 
in  which  functional  hypermotiHty  is  observed  and  considering  only  the 
neurotic  cases,  the  following  may  be 'presented.  The  condition  is 
produced  by  dietetic  influences,  rather  than  general  or  central,  and  as 
a  rule  is  found  in  those  who  habitually  partake  of  large  amounts  of 
strong  soups,  coff^ee,  and  condiments.  In  my  experience  they  are 
found  mostly  among  th^  Germans  and  those  who  habitually  partake  of 
rich  foods.  The  symptoms  are  subjective  and  those  noted  by  gastric 
analyses  and  X-ray  observations.  Those  described  are:  anorexia, 
flatulence  and  stomach  distention  after  meals,  hypersensitiveness  to  the 
richer  forms  of  food  and  not  so  much  to  the  simple  or  foods  in  small 
quantities,  postprandial  eructations,  and  looseness  of  the  bowels  accom- 
panied with  much  gas  formation  in  the  intestine.  In  other  cases  only 
anorexia  is  present  with  a  disturbed  sensation  in  the  mouth  and  the 
intestinal  symptoms  predominate,  the  latter  of  which  arc  only  slightly 
or  not  at  all  relieved  by  a  thorough  purging.  The  return  of  a  simple  meal 
at  the  usual  time  shows  a  very  small  amount  with  a  correspondingly  low 
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hydrochloric  acid  content,  or,  in  fact,  the  stomach  may  be  empty  at  the 
proper  time  of  extraction  and  even  in  so  short  a  time  as  fifteen  minutes 
after  an  Ewald  meal.  Examination  at  forty-five-,  thirty-,  and  fifteen- 
minute  intervals  shows  corresponding  gradations  in  quantity,  the  largest 
return  being  noted  at  the  fifteen-minute  interval.  A  carefully  weighed 
out  mixed  meal  shows  a  like  result,  excepting  that  the  time  for  its 
elimination  is  about  double  that  of  the  simple  meal  and  the  amount  of 
meat  content  proportionately  higher  than  the  carbohydrate.  The  stomach 
is  generally  empty  of  the  mixed  meal  in  two  or  three  hours'  time.  The 
morning  stomach  is  always  empty  and  no  intestinal  secretions  are  noted. 
Observation  by  the  X-rays  shows  an  increased  peristaltic  activity  of  the 
pylorus,  body,  and  fundus  of  the  organ,  and  the  radiographs  already 
described.  The  diagnosis  must  be  made  from  the  other  conditions  in 
which  hypermotility  is  symptomatic,  from  pyloric  incontinence,  primary 
atony,  other  neurotic  states  of  the  gastro-enteron,  and  the  benign  intes- 
tinal or  accessory  organ  conditions.  In  long-standing  ulcer  cases,  in 
which  hypermotility  may  have  been  present  during  its  acute  condition,  a 
delay  in  the  exit  of  foods  generally  exists. 

Prognosis. — In  all  neurotic  cases  the  prognosis  for  complete  recovery 
is  good,  relapses  not  occurring  if  the  necessary  indications  are  observed. 

Treatment, — In  the  neurotic  form  of  hypermotihty,  the  main 
indication  of  the  diet  is  for  the  employment  of  solid  foods.  Fluid 
or  semisolid  substances  may  be  taken  in  the  midmeal  interval,  but 
overlapping  with  solid  foods  or  too  high  caloric  feedings  should  be 
guarded  against.  Of  course,  the  foods  should  be  cooked  simply  and 
free  from  condiments.  The  taking  of  soups,  broths,  tea,  coffee, 
alcohol,  and  tobacco  should  be  stopped,  and  in  severe  cases  the  assump- 
tion of  the  left  lateral  positiorf  after  meals  may  be  desirable.  Lavage, 
douching,  or  electricity  should  never  be  employed,  not  even  when  a  large 
flaccid  stomach  exists.  The  bromides  in  large  doses  or  the  regular  use 
of  codeine  are  the  most  efficient  medications.  In  my  experience,  the 
acids  usually  increase  the  symptoms,  nux  vomica  does  not  benefit  them, 
and  olive-oil  taken  before  meals  may  be  helpful  for  a  short  time,  but 
should  be  stopped  as  soon  as  improvement  sets  in.  The  purgatives  should 
not  be  used,  and  if  constipation  exists  the  use  of  simple  enemata  would 
be  the  means  of  combating  it.  Anemia  should  be  treated  by  the  use  of 
ferruginous  foods  (page  746)  or  the  non-astringent  pharmaceutical 
forms  of  iron.  The  general  hygienic  measures  or  a  sojourn  in  the  country 
are  best  to  control  an  underlying  neurosis,  and  if  the  symptoms  of 
neurasthenia  are  present  these  should  be  combated  in  the  usual  ways. 
The  diet,  however,  in  caloric  values  must  be  held  down  for  the  first 
month  or  two,  and  after  that  only  ver}^  gradually  increased.     The  low 
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degree  of  enteritis  that  is  usually  present  in  these  cases  passes  off  if  the 
dietetic  indications  are  observed. 

REGURGITATION. 

By  regurgitation  is  meant  that  condition  in  which  food  is  brought 
up  in  small  quantities  from  the  stomach  into  the  mouth  and  ejected. 
This  condition  is  the  same  as  merycism,  excepting  that  in  the  latter 
(rumination)  the  food  is  reswallowed.  Mild  degrees  of  regurgitation 
(eructations)  are  present  in  some  of  the  cases  of  hyperchlorhydria, 
hypersecretion,  and  chronic  gastritis,  in  which  with  the  belching  of  gas 
or  fluid  more  or  less  food  is  returned.  There  is  a  neurotic  type,  how- 
ever, generally  neurasthenic  or  hysterical  in  nature,  in  which  a  perfectly 
normal  state  of  secretion  and  motility  of  the  stomach  are  observed. 
The  instances  of  this  neurosis  are  not  frequent,  being  found  in  not  more 
than  3  per  cent,  of  the  cases  of  distinct  gastric  neuroses.  They  are  more 
commonly  found  in  adult  males  (in  whom  distinct  neurasthenias  are  more 
common)  in  the  proportion  of  about  5  to  1,  the  bulk  of  the  cases  being 
made  up  of  the  thin,  poorly  nourished,  intellectual  type  of  individuals. 

Symptoms  and  Diagnosis. — As  a  rule,  the  onset  is  gradual,  at  first 
indistinct  and  finally  becoming  a  marked  feature.  In  the  beginning 
the  regurgitations  can  be  suppressed,  but  when  the  habit  is  well 
established  this  may  be  impossible.  The  regurgitations  may  be 
periodical  or  chronic,  becoming  intensified  after  certain  meals,  and 
under  deeper  states  of  neurasthenia  or  general  conditions.  The  his- 
tory obtained  is  usually  that  of  rapid  eating,  and  states  of  chronic 
pharyngitis  are  commonly  observed.  When  the  condition  is  well 
established,  the  constant  loss  of  foods  and  efforts  in  dieting  for  its 
relief  cause  emaciation  and  anemia.  When  the  condition  develops 
into  merycism  subnutrition  is  not  so  common. 

The  diagnosis  is  differentiated  from  vomiting  in  that  nausea  or 
definite  emptying  of  the  stomach  or  the  suggestive  conditions  do  not  exist ; 
from  merycism  in  that  the  food  is  not  swallowed  again;  and  from 
eructations  in  that  food  is  delivered  into  the  mouth  in  large  quantities 
instead  of  only  gas  or  stomach  fluids.  The  cases  must  also  be  diag- 
nosed from  those  of  esophageal  or  cardiac  stenoses,  and  this  is  easily 
done  on  the  history  of  the  case,  the  noting  of  a  patent  gullet  with  the 
instruments,  and  the  examinations  of  the  returned  food  for  the 
stomach  secretions. 

Prognosis. — This  is  almost  always  good,  and  permanent  relief 
is  usually  dependent  upon  the  results  obtained  in  the  treatment  of 
the  neurasthenia.  Some  of  the  cases,  which  may  be  termed  a  chronic 
neurasthenia,  or  a   neurotic  temperament   most   susceptible   to   true 
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neurasthenic  additions,  are  difficult  to  treat  and  only  get  well  after 
extended  observations. 

Treatment. — The  general  condition  of  the  patient  requires  first 
attention,  and  then  the  neurasthenia  and  hysteria  should  receive  appro- 
priate treatment.  The  patient  must  be  made  to  make  efforts  to  suppress 
the  regurgitations  by  voluntary  control,  and  slow  eating  and  thorough 
mastication  should  be  insisted  upon.  At  times  when  the  spells  are 
on,  freedom  from  work  and  continued  rest  should  be  advised.  In 
severe  cases  the  rest  cure  with  isolation  may  be  necessary.  Intragas- 
tric faradism  is  valuable  in  some  cases.  The  best  medications  to 
employ  are  strychnine  and  the  bromides,  and  a  good  combination  is  the 
following : — 

3  Strychninae  sulphas  0.03  gr.  ss 

Sodii  bromidum    20.0    5v 

Elixir  phosphori 60.0     f5ij 

Aqua  q.  s.  ad  250.0    fjvii j 

M.  et  sig. :    Take  a  tablespoon ful,  followed  by  water,  fifteen  minutes 
after  meals. 

MERYCISM. 

Merycism,  "chewing  the  cud,"  or  rumination,  is  that  condition  in 
which  the  foods  are  regurgitated  into  the  mouth  when  they  are 
again  masticated  and  then  either  res  wallowed  or  ejected.  The  condi- 
tion is  either  a  development  of  neurotic  regurgitation  or  acquired  by 
imitation.  The  first  is  seen  chiefly  in  neurasthenia,  and  the  second 
in  hysteria.  Several  pathological  and  physiological  explanations  have 
been  offered  for  the  condition,  and  from  its  similarity  to  rumination 
in  certain  animals  an  hereditary  explanation  has  been  offered ;  but  it  is 
probable  that  the  three  above  offered  account  for  all  cases  seen. 
The  cases  in  which  heredity  seems  to  play  a  role  are  probably 
explained  along  the  lines  of  imitation,  because  the  histories  of  family 
ruminants  all  show  a  direct  descent  and  no  instance  of  the  condition 
in  children  during  the  first  few  years  of  life.  The  condition  may 
develop  as  a  result  of  sudden  mental  shock  in  a  highly  sensitive 
individual,  and  also  is  not  uncommon  among  idiots  and  the  insane. 

Symptoms  and  Diagnosis. — The  duration  of  merycism  is  very 
uncertain,  varying  from  periodical  attacks  to  a  continuation  during 
the  whole  of  life.  At  first,  it  begins  as  a  voluntary  process  in  which 
a  subjective  sense  of  pleasure  is  experienced,  and  later  it  is  involuntary. 
The  regurgitation  occurs  when  food  had  been  taken  and  continues 
for  the  time  after  a  meal  until  the  f^xnls  are  unpleasant  to  the  taste. 
As  soon,  however,  as  it  becomes  acid  it  is  either  swallow'ed  quickly 
without   mastication   or   ejected.      Should   an   anacidity   be   present  the 
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rumination  may  be  continuous  during  the  clay  as  long  as  there  is  food 
in  the  stomach,  the  condition  not  being  present  when  the  stomach 
contains  only  its  own  secretions  or  saliva.  The  diagnosis  is  made 
without  difficulty,  and  can  be  confounded  with  nothing  else  except- 
ing some  cases  of  marked  nervous  regurgitations,  from  which  it 
may  be  said  that  the  distinction  is  not  important.  All  degrees  of 
gastric  secretions  have  been  reported,  from  anacidity  to  hyperacidity ; 
so  it  is  most  probable  that  the  state  of  gastric  secretion  is  not  impor- 
tant in  its  production.  The  prognosis  is  good  if  the  patients  are 
anxious  to  control  the  condition ;  not  so  if  they  are  not.  Relapses  may 
occur. after  some  mental  strain  or  shock. 

Treatment. — The  most  important  item  of  treatment  is  for  the 
patient  to  gain  control  of  the  habit,  and  further  treatment  than  this  is 
unnecessary  in  some  patients.  When  this  cannot  be  done,  an  absolutely 
fluid  diet  should  be  employed  for  a  few  weeks,  following  which  slow 
eating  and  thorough  mastication  must  be  insisted  upon.  The  alkalies 
should  be  used  in  hyperacidity,  and  the  mineral  acids  in  low  or  absent 
acidity.  The  eating  of  ice  daily  after  meals  has  been  recommended  by 
Koemer.  The  taking  of  strychnine  and  quinine  after  meals  is  helpful, 
as  they  give  an  unpleasant  taste  to  the  foods,  and  also  as  good  general 
tonics.  The  bromides  and  valerianates  serve  well  in  the  routine  of  treat- 
ment. Intragastric  electricity  may  be  efficient  in  some  of  the  cases. 
Lavage,  douching,  spraying,  and  gavage  are  not  indicated.  In  neuras- 
thenia and  hysteria  when  the  general  state  of  health  is  jxx)r,  the  hygienic, 
hydropathic,  Iiigh-feeding,  and  psychotherapeutic  treatments  are  necessary, 
but  the  patient  should  be  kept  under  observation  until  the  rumination  is 
controlled ;  after  that  a  sojourn  in  the  country  for  several  months  would 
serve  of  value,  particularly  when  some  relative  or  friend  is  present  who 
quickly  expresses  disgust  when  the  symptom  is  noticed. 

ERUCTATIO  NERVOSA. 

This  condition  occurs  in  periodic  or  paroxysmal  attacks  of  noisy 
belching  of  odorless  and  tasteless  gas.  It  is  found  in  neurasthenia, 
hysteria,  or  as  a  result  of  a  mental  strain  or  shock.  It  is  distinctive 
from  states  of  fermentation  or  putrefaction  in  which  eructations  are 
present  from  the  fact  that  in  the  latter  the  gases  are  generated  in  the 
stomach,  while  in  the  neurotic  form  the  gas  ejected  is  the  returned  air 
that  had  been  swallowed  (aerophagia).  In  my  experience,  the  con- 
dition is  not  uncommon  in  atony  or  pmlapsc  of  the  stomach,  particu- 
larly in  young  women.  IJnnosier  hi'lic-vt-s  tliat  acrophagia  is  much 
like    regurgitation.    e\cci)ting    that    air    instead    of    stomacli    contents 
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is  ejected.  Ewald  contends  that  the  condition  originates  in  the 
esophagus,  beginning  primarily  by  contraction  of  the  muscles  of  the 
neck.  It  is  probable  that  Oser's  theory  of  air  aspiration  (during 
inspiration)  into  the  esophagus  and  stomach  explains  the  manner  of  air 
introduction,  because  in  the  instances  I  have  observed  distinct  habits 
of  air  swallowing  have  always  been  denied  and  could  not  be  proven  to 
any  of  the  cases.    It  is  more  common  in  females. 

Symptoms  and  Diagnosis. — The  condition  persists  from  a  few 
hours  to  several  days.  When  it  is  prolonged,  intervals  of  relief  arc 
common,  the  condition  coming  on  again  when  the  patient's  attention  is 
drawn  to  the  condition  and  when  under  mental  strain  or  medical 
observation.  Attention  is  attracted  to  the  affection  by  the  patient 
emitting  a  succession  of  loud  eructative  explosions  rather  regulariy 
every  few  minutes,  each  manifestation  perhaps  being  accompanied  by 
a  distressed  expression  in  the  face.  The  attacks  are  not  present  dur- 
ing sleep  or  when  the  patient's  attention  is  engrossed  by  some  outside 
matter.  On  examination  nothing  definite  can  be  found  excepting  that 
the  stomach  may  be  very  tympanitic.  For  this  latter  reason  states  of 
prolapse  or  atony  can  easily  be  noted  on  the  first  examination.  The 
diagnosis  is  not  difficult,  although  states  of  fermentation,  such  as 
accompany  gastritis,  malignant  disease,  and  other  conditions,  must  be 
eliminated.    This  is  done  by  test-meal  analysis  and  the  X-rays. 

Treatment. — The  patient  must  make  an  effort  to  control  the  symp- 
tom. When  this  is  difficult  measures  for  treating  the  neurasthenia  or 
hysteria  are  essential.  In  the  long-standing  cases  the  rest  cure  is 
required.  Electricity  to  the  gullet  (faradism)  sometimes  answers  to 
good  purpose.  The  diet  is  indifferent,  but  should  contain  no  stimulat- 
ing foods  or  drink.  In  my  experience  large  doses  of  bromides  answer 
well  to  quickly  control  the  symptoms,  valerian  serving  best  for  a  con- 
tinued routine  of  treatment.  When  prolapse  or  atony  of  the  stomach  is 
present,  it  must  be  corrected  by  proper  measures. 

SINGULTUS  GASTRICA  NERVOSA. 

Singultus,  or  hiccough,  is  a  symptom  expressed  as  a  sound  made 
by  the  sudden  and  involuntary  contraction  of  the  diaphragm,  and  the 
simultaneous  contraction  of  the  glottis  which  arrests  the  rising  air 
in  the  trachea.  Depending  upon  its  cause,  singultus  may  last  for  a 
few  minutes  or  several  hours  or  be  continuous,  and  also  it  mav  recur 
during  days  and  months.  Among  the  numerous  conditions  in  which 
it  may  be  present  may  be  mentioned :  the  diseases  of  the  abdominal 
viscera  (gastritis,  primary  and  secondary  ectatic  gastric  atony,  gastric 
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carcinoma)  ;  enteritis,  internal  and  external  intestinal  obstruction  or 
other  causes  of  intestinal  obstruction  or  paresis  (such  as  the  post- 
operative cases JL,  appendicitis,  and  cholera;  pancreatitis  (usually  sup- 
purative) ;  disease  of  the  liver ;  peritonitis  (especially  when  it  involves 
the  upper  abdomen  and  the  diaphragmatic  peritoneum) ;  and  tym- 
panites (such  as  the  idiopathic  dilatations  or  paretic  conditions  of  the 
hollow  viscera  of  the  alimentary  canal) ;  the  diseases  of  the  nervous 
system — viz.,  epilepsy,  tumor  of  the  brain,  meningitis,  hydrocephalus, 
shock,  mental  emotions  and  hysteria;  and  certain  constitutional 
conditions,  such  as  diabetes,  gout,  chronic  nephritis,  some  cases  of 
gangrene  of  the  lung,  diaphragmatic  pleurisy,  dysmenorrhea  and 
pregnancy,  alcoholism,  Addison's  disease,  typhoid  fever  and  typhoid 
states,  and  large  hemorrhages.  The  type  of  case  I  particularly  wish 
to  draw  attention  to  here  is  a  functional  nervous  form  occurring  with 
a  hyperesthesia  gastrica  which  is  not  hysterical  in  character. 

Quoting  a  recent  article  of  mine,^  in  which  I  drew  attention  to  the 
existence  of  these  cases,  I  again  present  the  following:  "Nervous 
vomiting,  merycism,  regurgitation,  and  eructations  all  pertain  to  a  return 
of  gastric  contents  as  the  main  symptom.  In  singultus  gastrica  nervosa 
a  continuous  hiccoughing  lasting  over  lengths  of  time  varying  from  weeks 
to  months  and  without  any  gastric  return  at  any  time  may  be  seen.  The 
condition  usually  accompanies  a  hyperesthesia  of  the  stomach  glandularis, 
likewise  continuous  while  the  hiccoughing  is  the  feature.  As  a  condition 
it  is  rarely  met  with  (seen  by  me  in  only  two  cases  of  several  thousand 
neurotic  stomach  conditions),  and  generally  in  well-nourished  young 
adults,  and  most  often  in  the  female.  When  more  of  these  cases  have 
been  studied  it  is  probable  that  an  argument  will  be  presented  that  those 
of  singultus  nervosa  gastrica  are  only  those  of  hysteria  in  which  a 
continuous  hiccoughing  is  prominent.  Against  this  I  wish  to  argue 
that  the  close  study  of  these  two  cases  in  the  way  of  heredity,  past  his- 
tory, cause,  imitation,  syphilis,  hemorrhages,  infectious  diseases, 
chemical  toxic  causes  (lead,  alcohol,  tobacco)  and  the  usual  symptoms 
of  hysteria  were  not  present,  and  both  of  them  had  bona  fide  gastric 
hyperesthesia  accompanying  them.  The  most  careful  examination  in 
both  failed  to  elicit  any  skin  anesthesia,  hyperesthesia,  or  paresthesia; 
were  mentally  excitable  or  depressed  and  impulsive;  had  pain,  emotional 
crises,  loss  of  emotional  control,  spinal  or  vertebral  pains,  globus 
hystericus,  vasomotor  disturbances,  disturbed  sleep,  somnambulism  or 
cerebral  automatism,  paralysis,  contractures,  tremor,  ataxia  or  choreic 
movements,  absence  of  skin  reflexes,  complete  loss  of  concentric  limitation 
of  the  visual  field,  or  disturbance  of  color  sense;  manifested  the  presence 
of  hysterogenic  zones,  pseudo-angina," aryosthemia,  constipation,  and  other 
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of  the  less  common  clinical  symptoms  found  more  or  less  regular  in  tlic 
course  of  hysteria.  Both  of  these  cases  were  exhaustively  examined  :iy 
competent  specialists,  among  whom  were  neurologists,  ophthalmologists, 
gynecologists,  and  others,  and  both  of  them  were  considered  normal  in 
all  other  respects,  and  I  therefore  believe  that  such  a  neurotic  con- 
dition of  the  stomach  does  occur,  the  cause  of  which  is  primarilv 
situated  in  that  organ,  and  that  this  gives  rise  to  involuntary  contrac- 
tions of  the  diaphragm  as  a  reflex  manifestation. 

Case  I. — Female,  29  years  old;  first  came  under  observation  in  my  clink 
April  10,  1908.  Her  family  history  was  negative,  her  father  being  alive  and  weE. 
her  mother  dead  from  an  unknown  cause.  She  has  several  brothers  and 
sisters,  all  of  whom  are  well.  No  history  of  nervousness,  epilepsy,  alcoholism,  rtc- 
in  the  family.  Her  personal  habits  had  always  been  grood ;  she  ate  ratb^ 
heavily  of  the  substantial  plain  foods  at  regular  mealtimes,  drank  nothing  alcoMf, 
lived  a  happy  and  comfortable  married  life,  and  had  no  worry  in  particular  except- 
ing that  she  had  not  become  pregnant,  and  this  did  not  affect  her  much.  Her 
bowels  moved  regularly  once  or  twice  a  day. 

At  the  time,  she  complained  of  gastric  distress  which  had  begun  about  four 
months  before,  and  she  had  been  under  the  care  of  two  physicians.  The  symptcwib 
'  she  complained  of  were  a  burning  distress  in  the  stomach  after  meals  (even  thost  r-: 
the  lightest  kinds),  accompanied  with  epigastric  distention,  a  weight  in  the  upper 
abdomen  and  a  pressure  in  the  lower  sternum  and  chest.  At  these  times  some  difi- 
culty  in  breathing  was  present,  occasionally  headache,  and  a  condition  of  ncr\CKi5- 
ness  from  the  distress  at  the  time.  At  intervals,  usually  after  eating  much  meat  n: 
a  more  abundant  meal  than  usual,  she  claims  to  have  had  attacks  of  pain  in  the 
stomach  (gastralgia),  which  necessitated  her  removing  her  corsets  and  perhaps 
going  to  bed.  On  two  occasions  a  physician  was  summoned,  hot  applications  to  the 
epigastrium  were  applied,  and  in  one  an  injection  of  morphine  was  given:  these 
seizures  ameliorated  atter  three  or  four  hours*  time  and  the  pains  passed  on  r. 
about  two  more  (probably  when  the  stomach  was  empty  of  foods). 

Following  a  purge  the  night  before,  an  Ewald  test-meal  was  extracted,  whid 
showed  a  return  of  70  cubic  centimeters,  which  was  normal  in  macroscopic  anc 
microscopic  appearance,  a  total  HCl  of  60**,  a  total  acidity  of  65**,  and  nothing  else 
worthy  of  note.  Examinations  of  her  stools  and  urine  were  negative,  and  her 
blood  showed  4,470,lX)0  reds,  Hb.  89  per  cent.,  6900  whites,  and  the  morphology  «■: 
the  reds  and  differential  count  of  the  white  cells  was  considered  normal.  The 
physical  examination  was  negative,  the  woman  was  well  nourished,  her  stomal. 
was  normal  in  shape,  size  and  position,  and  nothing  abnormal  was  noted  in  the 
abdomen,  chest,  mouth,  etc. 

On  these  findings  the  diagnosis  of  hyperesthesia  gastrica  with  slight  increases 
gastric  secretion  was  made,  and  the  case  was  treated  with  a  work-down  bland  diet 
consisting  essentially  of  milk,  cream,  butter,  eggs  and  well-cooked  cereals  ir 
amounts  equal  to  3000  calories  per  day,  and  small  doses  of  bromide  of  soda  and 
tincture  of  valerian.  She  reported  at  intervals  of  two  or  three  davs  for  about  foor 
months,  during  which  time  she  made  a  rathfr  slow  but  steady  recovery  At  the 
end  of  the  sixth  week  another  Ewald  meal  was  extracted  which  showed  a  decrease 
in  the  hydrochloric  secretion  to  about  one-third  of  the  former  amount 

At  the  visit  preceding  her  last  to  the  clinic  at  this  period  she   reported  to  ha*t 
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skipped  a  menstruation  for  the  first  time  in  years.  On  examination  it  was  sus- 
pected that  she  was  pregnant,  and  this  was  found  to  be  the  fact  on  a  subsequent 
examination  several  weeks  afterward.  The  medical  treatments  were  discontinued 
and  she  was  advised  to  take  rather  generally  of  all  kinds  of  simple  foods  and 
report  again  after  her  delivery. 

She  reported  again  on  June  12,  1909,  and  gave  the  following  history.  The 
child  was  born  on  March  5,  living  but  a  few  moments  after  its  birth.  She  says 
that  during  the  first  three  months  of  her  pregnancy  she  was  troubled  with  attacks 
of  vomiting  and  morning  nausea,  but  that  after  this  she  had  had  no  gastric  dis- 
tress to  speak  of  and  was  only  slightly  constipated  during  the  last  two  months  of 
pregnancy.  Two  months  before  the  infant  was  born,  she  began  hiccoughing,  ^t 
first  at  long  intervals  and  then  gradually  becoming  more  frequent  and  pronounced. 
These  seizures  continued  for  three  months  following  her  labor,  became  most 
troublesome  and  incessant,  and  on  the  return  of  the  former  gastric  symptoms  she 
associated  the  two  as  part  of  the  same  condition  and  again,  sought  aid. 

The  physical  examination  at  this  time  by  several  specialists  in  the  clinic  and 
myself  failed  to  show  anything  other  than  that  she  was  about  the  same  type  of  a 
case  as  before  excepting  that  she  was  hiccoughing  at  intervals  of  about  three 
minutes,  the  condition  she  said  being  decidedly  less  although  not  altogether 
ceasing  during  the  night  when  asleep.  A  test-meal  extracted  a  few  days  after  her 
return  and  an  X-ray  plate  showed  practically  a  normal  condition  of  stomach.  On 
fluoroscopic  examination  distinct  contractions  of  the  diaphragm  were  observed  at 
the  time  of  hiccoughing. 

In  the  beginning,  the  case  was  most  troublesome  to  treat  in  that  no  measures 
seemed  efficient  to  control  or  mitigate  the  diaphragmatic  contractions,  However, 
as  a  result  of  large  doses  of  bromide  of  soda  (10  grams  per  day),  she  gradually 
made  improvement  and  at  the  end  of  five  weeks  of  this  treatment  was  hiccoughing 
only  two  or  three  times  a  day.  The  diet  above  mentioned  was  again  instituted  and 
persisted  in,  the  doses  of  bromide  lowered,  and  she  finally  made  substantial 
recovery,  although  compared  with  her  usual  weight  she  was  short  10  pounds. 

"I  believe  this  to  be  a  case  of  the  condition  I  draw  attention  to,  the 
diaphragmatic  contractions  being  a  feature  of  the  gastric  neurosis, 
and  in  the  beginning  probably  induced  by  the  spasmodic  contractions 
of  the  stomach  and  diaphragm — a  condition  common  in  pregnant 
women  and  the  cause  of  the  vomitings  of  the  early  months  of 
pregnancy. 

Case  II. — April  7,  1909.  Mrs.  E.  B.,  34  years  old;  housewife;  mother  of  two 
children,  the  oldest  7  years,  the  youngest  3  years;  family  history  negative;  habits 
had  always  been  good,  ate  regularly,  lived  a  simple  and  happy  home  life,  and 
drank  very  moderately  of  tea  and  coffee  and  nothing  alcoholic. 

Personal  History. — Had  always  l>een  moderately  constipated,  although  when 
she  drank  four  glasses  of  water  and  ate  fruits  twice  a  day  her  bowels  moved  with- 
out further  assistance.  She  has  had  some  minor  attacks  of  stomach  distress  in  the 
past  years,  usually  in  the  late  winter  when  she  had  been  housed  up  too  much. 
These  attacks  were  on  the  order  of  slight  degrees  of  distress  in  the  epigastrium, 
lasting  only  a  few  days  and  passing  off  with  a  little  care  in  the  selection  of  foods 
she  partook  of  and  at  which  times  she  always  had  taken  a  purge.  She  began  with 
"stomach  trouble"  in  the  first  part  of  February  of  the  present  year.    She  awakened 
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one  morning  with  a  frontal  headache,  became  nauseated,  and  shortly  vomittt 
Toward  afternoon  the  headache  subsided  (took  aspirin),  the  nausea  became  \t%i 
prominent  and  she  began  to  hiccough  at  intervals  of  about  once  every  hoar.  On 
the  following  day  she  left  her  bed,  the  nausea  was  less  pronounced,  the  vomitiag 
had  stopped  but  the  hiccoughing  continued.  Gradually,  there  intensified  a  distras 
after  the  meals  consisting  of  weight,  depression,  and  distention  in  the  epigastrium, 
eructations  of  inodorous  and  tasteless  gases  and  a  more  noticeable  constipatioQ. 
Sometimes  when  the  distress  was  marked  there  were  pains  radiating  from  the 
cardiac  region  to  the  left  shoulder  and  back.  At  these  times  she  felt  weak  and 
often  was  troubled  with  palpitation.  From  the  onset  of  the  acute  attack  die 
hiccoughing  continued,  becoming  more  frequent  and  regular.  Fearing  to  inteosfj 
the  always  prese^nt  distress  in  her  stomach  and  particularly  to  augment  the  hic- 
coughing, she  kept  eliminating  certain  foods— even  the  simple  ones — until  she 
was  living  on  only  small  amounts  of  milk  before  I  saw  her.  However,  no  meascm 
at  dieting  seemed  to  assist  her,  although  under  medical  care  of  two  physicians,  the 
first  of  whom  said  she  had  "kidney  trouble,"  the  second  "anemia"  (the  firs 
attendant  said  that  he  did  not  find  albumin  or  casts  in  her  urine).  She  steaATy 
ran  down  in  weight  until  just  before  going  to  bed  she  was  27  pounds  short  of  h*r 
usual  weight. 

On  mv  first  visit  she  was  in  bed,  where  she  had  been  for  five  davs.  too  weak 
to  be  about,  and  had  not  slept  any  to  speak  of  in  that  time.  Her  emaciation  and 
anemia  were  noticeable,  her  face  drawn  and  anxious,  hiccoughing  without  regurp- 
tation  about  every  four  minutes,  and  tossing  restlessly  in  the  bed.  She  had  as 
aversion  for  foods  and  drink  of  all  kinds,  had  taken  only  small  amounts  at  tk 
earnest  solicitation  of  her  husband,  and  altogether  looked  desperately  ill.  On  cartfd 
physical  examination  nothing  particular  was  found  excepting  that  her  stomach 
was  markedly  tympanitic  and  the  pyloric  region  reaching  to  2  centimeters  below 
the  umbilicus;  a  hemic,  cardiac  and  jugular  murmur,  and  a  regular  pulse  of  rather 
small  quality  and  a  rate  of  from  105  to  120. 

The  laboratory  findings  of  specimens  obtained  during  the  three  days  fol- 
lowing were:  Blood,  red  cells  3,100,000,  Hb.  62  per  cent.,  white  cells  7750.  differ- 
ential count  normal.  Feces  light  colored,  food  particles  normal.  Gram  diffcrrari" 
stain  not  significant,  no  blood  or  mucus,  10  grams  of  feces  in  25  cubic  centinwter^ 
of  water  fermenting  23  per  cent,  of  gas  in  twenty-four  hours  and  inocnlatiflo 
showed  31  per  cent,  in  the  dextrose  bouillon.  Ewald  meal.  79  cubic  centiraetcn 
return,  starch  apparently  well  digested.  Free  HCl  21",  combined  HCl  29'  (loui 
HCl  50°),  total  acidity  57°,  enzymes  normal  quantity,  no  blood  or  increased 
amounts  of  mucus.  Urine.  24  hours,  995  cubic  centimeters;  specific  gravity  1021. 
acid ;  no  glucose,  albumin,  casts,  nor  indican ;  oxalic  acid  and  uric  acid  in  sh^ 
excess;  chlorine  and  nitrogen  content  normal,  sulphate  content  slightly  raised,  ur?a 
11  grams. 

The  above-mentioned  clinical  condition  ran  on  progressivelv  for  over  thr« 
weeks.  The  day's  consumption  of  food  by  mouth  and  retained  on  anv  one  «li^ 
was  never  more  than  1500  calories,  and  1000  more  nearly  represented  the  da.'^T 
average.  The  hiccoughing  was  incessant  day  and  night,  and  the  acute  distrrti 
caused  by  even  small  quantities  of  food  or  drink  in  the  stomach  showed  that  i 
high  degree  of  hyperesthesia  of  the  glandularis  was  present.  Rectal  feedings  werr 
resorted  to  and  fortunately  they  were  well  borne. 

Progress  in  the  case  was  slow  and  discouraging.  Bromides  and  chlcn 
hydrate  even  in   fairly  large  doses  by  mouth  and  rectum   gave   only   slight  if  »T 
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relief  of  the  hiccoughing,  which  apparently  was  the  symptom  of  grave  importance. 
Icebags,  Priessnitz  bandages  and  hot,  moist  applications  to  the  epigastrium  were 
unavailing,  but  some  benefit  was  observed  by  the  use  of  sinapis  plasters  to  the 
epigastrium  and  back  of  the  neck.  Galvanism  of  the  phrenics  from  the  sides  of 
the  neck  through  the  abdomen  to  the  gluteal  intervals  was  tried,  but  no  benefit 
from  its  use  could  be  noted.  A  partial  chloroform  anesthesia,  not  enough  to 
deaden  the  sensibilities,  was  employed  and  during  its  administration  the  inhibition 
of  the  hiccoughing  was  invariably  brought  about — ^the  regularity  of  the  spasms 
recurring  in  the  same  intervals  as  before  when  the  drug  was  discontinued.  The 
picture  of  the  case  for  the  three  weeks  in  bed  was  pitiful  to  observe;  the  woman 
became  markedly  emaciated  and  the  pulse  fast  and  faint  and  it  looked  as  if  a 
fatal  issue  was  inevitable.  For  no  therapeutic  measure  that  I  can  definitely 
ascribe  to  it  other  than  the  length  of  treatment,  the  hiccoughing  began  to  lessen 
in  frequency,  the  stomach  became  more  tolerant,  more  nourishment  could  be 
sustained,  and  the  general  condition  gradually  improved  (at  the  time  she  was 
being  given  hypodermically  moderate  doses  of  strychnine  nitrate,  gr.  %o,  every 
four  hours,  for  its  general  stimulating  and  tonic  effects).  Three  weeks  after  the 
beneficial  change  took  place  (altogether  nearly  six  weeks),  she  left  her  bed  still 
very  weak  and  hiccoughing  about  once  every  hour  and  the  seizures  were  not 
so  audible  and  probably  the  spasm  not  so  severe  as  before.  In  about  four  weeks 
longer,  the  hiccoughing  had  stopped  and  the  woman  then  made  a  rather  quick 
recovery.  Eight  days  after  her  first  day  out  of  bed  she  was  weighed  and  it  was 
noted  that  she  had  lost  49  pounds  in  weight,  weighing  at  the  time  91  pounds. 
She  was  weighed  in  my  office  on  September  15,  1909,  when  apparently  well  and 
was  about  6  pounds  short  of  her  regular  weight.  However,  she  still  had  some 
sensory  distress  in  the  stomach  but  no  hiccoughing. 

"This  case  was  like  the  first  described  excepting  much  severer  in 
degree.  It  proved  to  me  that  the  condition  may  be  seen  as  a  serious 
type  of  affection,  and  in  certain  instances  may  even  terminate  fatally. 

**Finallv,  I  wish  to  state  that  true  cases  of  hvsteria  in  which  hie- 
coughing  is  a  feature  are  not  uncommon  and  are  decidedly  more 
numerous  than  these  I  describe.  But  in  them  more  or  less  prominent 
manifestations  of  hysteria  and  the  appearance  of  the  case  are  always 
significant.  In  these  the  diagnosis  is  not  difficult,  and  this  makes  the  dif- 
ferential diagnosis  between  the  two  easy.  Where  doubt  may  exist,  the 
rather  unimportant  feature  of  local  and  persistent  gastric  symptoms, 
together  with  the  fact  that  hiccoughing  hysterics  (even  when  this  symptom 
has  existed  for  a  long  time)  do  not  show  much  if  any  general  deteriora- 
tion in  health,  would  be  helpful  in  distinguishing  them." 


VOMITUS  NERVOSUS. 

Nervous  vomiting  may  occur  as  a  direct  or  reflex  neurosis  affect- 
ing the  vomiting  center  in  the  vagus  nucleus  in  the  medulla,  or  may 
be  reflex,  affecting  the  stomach,  diaphragm,  esophagus  and  pharynx. 
Excepting  the  forms  of  infectious,  organic  or  malignant  disease  in 
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which  vomiting  as  a  symptom  is  present,  the  neurotic  type  i>  m 
an  uncommon  affection.  In  these  cases  it  is  characteristic  that  tb« 
vomiting  is  persistent,  independent  pf  the  quantity  and  quality  o: 
foods,  in  its  close  association  with  states  of  the  general  body  and 
neural  system,  and  its  appearance  dependent  uix>n  meals.  The  caj«< 
are  more  frequent  in  females  and,  altogether,  nervous  vomiting 
comprises  about  3  per  cent,  of  the  gastric  neuroses.  The  forms  oi 
neurotic  vomiting  have  been  described  in  three  main  divisions:  {V 
Cerebrospinal  or  central,  such  as  occurs  in  meningitis,  encephalitis, 
apoplexy,  abscess,  cerebral  tumors,  in  brain  anemia  and  hyperemia, 
concussion,  intoxication  (ether,  tobacco,  etc.),  autointoxications  (con- 
stipation, indicanuria),  septicemia,  and  in  the  spinal  cord  conditions  oi 
locomotor  ataxia  and  transverse  myelitis.  ^2)  Nervous  vomiting  as 
a  functional  neurotic  affection  such  as  is  seen  in  the  poorly  nourished 
anemic  sufferers  from  mental  or  physical  strain,  and  neurasthenia  aai 
hysteria.  (3)  Reflex  vomiting  accompanying  various  affections  of  the 
stomach,  eye,  pharynx,  larynx,  middle  ear,  lungs,  intestines,  liver,  gall- 
bladder, kidneys,  male  and  female  generative  organs. 

Symptoms  and  Diagnosis. — The  instances  of  so-called  idiopathic 
vomiting  (vomitus  nervosus)  are  further  divided  into  (1)  psychical 
vomiting,  caused  by  some  form  of  fright,  shock,  or  sudden  mishap:  «^' 
juvenile  vomiting,  occurring  in  school-children  from  overwork;  (3) 
juvenile  periodic  vomiting,  a  peculiar  form  occurring  in  the  infant  and 
which  condition  generally  passes  off  after  the  third  year ;  (4)  periodic 
vomiting  of  the  adult  (von  Leyden)  characterized  by  vomiting  spells 
occurring  at  regular  intervals  for  an  unknown  reason,  the  attacks  last- 
ing from  a  few  hours  to  several  days  and  preceded  by  nausea,  gas- 
tralgic  pain  and  headache,  the  patient  being  apparently  well  in  the 
interval;  and  (5)  the  single  attack  and  persistent  nervous  form  in  the 
adults  (mostly  females),  obscure  in  cause  or  due  to  plainly  evident 
general  conditions.  The  diagnosis  is  made  from  the  history,  character 
of  the  vomiting  spells,  the  exclusion  of  all  other  causes  of  vomitin?. 
and  a  normal  test-meal  analysis.  The  various  forms  of  idiopathic 
vomiting  may  so  merge  that  separation  into  one  or  the  other  of  the 
mentioned  clinical  types  is  impossible. 

The  (listingnishing  features  of  the  vomiting  are  the  ease  with 
which  it  takes  place,  the  fact  that  the  vomiting  is  independent  of  the 
quality  and  quantities  of  food,  and  the  absence  of  nausea.  Sometime- 
when  both  solids  and  fluids  have  been  taken  only  the  fluids  are  ejected 
When  the  condition  lias  been  established  for  some  time,  the  patient?  l^ 
in  weij:!:ht  and  i)]iysica]  strength,  become  more  nervous,  and  the  anemia 
may  be  niarkcrl.     As  a  rule,  the  vomiting  spell   is  quickly   over,  a  tew 
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moments  after  which  the  patient  may  again  partake  of  foods  which 
remain  in  the  stomach.  In  marked  cases  the  skin  becomes  dry  and  the 
urine  scant  from  the  constant  loss  of  fluids  from  the  body.  In  the 
periodical  form  the  patient  is  distressedly  ill,  and,  the  vomiting  continuing, 
mucus  and  bile  return  may  be  the  terminal  ejecta.  In  these  cases  a 
degree  of  abdominal  pain  may  be  complained  of,  and  there  may  be  con- 
siderable vertigo,  the  pulse  weak,  the  constipation  marked,  and  the  secre- 
tion of  urine  almost  absent  for  the  time  being.  In  several  of  these  cases 
I  have  made  X-ray  observations  of  the  stomach  and  gullet  during  the 
course  of  the  vomiting  to  learn  the  physiology  of  the  act,  these  being 
suitable  cases  for  this  procedure.  I  have  observed  that  the  process  of 
vomiting  begins  with  a  regurgitation  from  the  stomach  into  the  lower 
part  of  the  esophagus.  This  the  stomach  continues  until  a  considerable 
amount  has  been  sent  into  the  esophagus,  when  antiperistaltic  waves 
begin  forcing  it  upward  through  its  upper  position  and  into  the  mouth. 
In  vomiting,  the  contractions  of  the  abdominal  muscles  only  force  the 
contents  of  the  stomach  into  the  lower  esophagus ;  its  propulsion  into  the 
mouth  is  due  to  antiperistalsis  of  the  esophagus. 

The  diagnosis  is  made  from  the  history,  character  of  the  vomiting, 
the  noting  of  general  neurotic  symptoms  of  a  functional  nature, 
the  absence  of  any  positive  findings  in  gastric  analyses,  the  observa- 
tion of  conditions  in  other  organs  that  may  reflexly  cause  the  vomiting, 
the  unsatisfactory  results  obtained  from  the  usual  remedies  employed  to 
check  ordinary  vomiting  and  the  almost  magical  results  from  bromides, 
valerian,  and  hygienic  measures.  The  diagnosis  must  be  made  from 
all  aflfections  in  which  vomiting  is  a  symptom,  and,  while  in  the  beginning 
this  may  be  somewhat  difficult,  the  nervous  origin  of  this  form  soon 
becomes  apparent. 

Treatment. — Not  considering  the  juvenile  cases,  the  treatment 
may  be  divided  into  those  for  each  of  the  clinical  forms.  With  all, 
however,  the  chief  aim  is  to  remove  the  cause  and  to  give  such  advice 
as  would  build  up  the  general  tone  of  the  body.  The  psychical  form 
only  requires  a  brief  employment  of  sedative  treatment  for  the  vomiting, 
l)ecause  the  condition  quickly  corrects  itself. 

In  periodical  and  reflex  vomiting  absolute  rest  should  be  secured. 
To  these  ends,  quick  relief  of  the  symptoms  is  best  accomplished  by 
a  single  hypodermic  injection  of  morphine  or  the  use  of  a  few  opium 
suppositories.  A  mustard  plaster  to  the  epigastrium  and  cold  applica- 
tions to  the  head  often  are  efficient  in  controlling  the  vomiting,  and 
when  this  persists,  the  mouth  or.  better,  the  rectal  administration  of 
bromides  and  possibly  also  chloral  hydrate  in  solution  are  eflfective. 
The  swallowing  of  pieces  of  ice  over  which  a  little  brandv  has  been 
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poured  offers  some  relief.  It  is  best  not  to  use  the  ordinary  coal-tar 
preparations,  although  aspirin  is  often  of  service  in  relieving  the  gen- 
eral symptoms  of  distress.  On  recovery,  the  patient  should  be 
examined  for  the  cause  of  the  manifestation  and  treated,  and  in  the 
absence  of  these  a  sojourn  in  the  country  and  hydropathic  procedures 
would  prove  of  value.  There  is  nothing  particular  concerning  the 
diet,  excepting  that  when  the  symptoms  are  intense  foods  should  be 
withheld  for  a  few  hours,  and  in  the  interval  high  caloric  feedings 
should  be  maintained. 

In  the  persistent  form  (idiopathic  vomiting)  the  routine  of  treat- 
ment is  somewhat  different.  These  cases  may  be  divided  into  those 
that  succeed  on  ambulatory  treatment,  and  those  that  do  not  or  are  the 
very  long  continued  or  extreme  types.  The  history  as  to  mode  of 
life  and  other  details  of  like  nature  must  receive  attention  and  advice 
be  given  to  correct  or  minimize  them  as  much  as  possible.  Special 
treatments  for  the  vomiting  per  se  usually  are  not  successful.  Change 
of  scene  may  be  necessary,  and  the  avoidance  of  mental  excitement, 
worry,  anxiety,  suspense,  late  hours,  trying  work,  etc.,  must  be  con- 
trolled. No  regard  should  be  paid  to  the  vomiting,  and  the  patient 
should  be  told  that  the  symptom  is  not  important  or  serious,  and 
should  always  make  direct  effort  to  control  its  occurrence.  Special 
dieting  serves  no  distinct  purpose,  excepting  that  frequent  small  meals 
may  be  advisable.  Sometimes  the  solids  are  retained  better,  sometimes 
the  fluids.  The  most  efficient  drugs  are  the  bromides  and  valerian,  and 
these  should  be  taken  regularly  in  large  doses.  Concerning  them  it  may 
be  said  that  even  when  employing  large  doses  it  may  take  a  week  to 
control  the  vomiting.  After  this  event  the  doses  should  be  reduced,  but 
still  continued  over  some  weeks  of  time.  The  hydrotherapic  treatments 
are  of  benefit,  and  electricity  may  be  of  psychical  value.  In  the  more 
extreme  cases  the  institution  of  the  rest  cure  may  be  essential  for  recovery. 
Feeding  by  gavage  for  a  period  may  be  helpful,  during  which  time  self- 
feeding  should  not  be  allowed.  Faradism  is  a  more  efficient  procedure  in 
the  bed-ridden  cases  than  in  the  ambulatory.  After  the  bromides,  the 
special  or  general  tonics  should  always  be  given  for  a  length  of  time. 
A  change  of  occupation  for  the  patient  often  answers  to  a  good  purpose. 

PNEUMATOSIS. 

Under  the  above  term  are  cfassified  a  group  of  cases  in  which  the 
stomach  is  distended  with  air,  the  expulsion  of  w^hich  seems  impos- 
sible. Many  of  these  cases  correspond  to  the  so-called  asthma 
dyspepticum  of  Henoch,  and  may  be  conditions  of  aerophagia  except- 
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ing  that  the  air  is  not  regurgitated  as  in  eructatio  nervosa.  Other 
instances  are  seen  in  cardiospasm,  pylorospasm,  atony,  dilatation,  pro- 
lapse, neurotic  temperament,  neurasthenia  and  hysteria.  It  occurs 
as  a  periodical  or  continuous  condition,  brought  on  or  intensified  by 
mental  strain  or  disorders  of  the  general  system.  The  condition  is  more 
common  in  males,  and  is  generally  seen  in  individuals  of  the  intellectual 
type. 

Symptoms  and  Diagnosis. — In  typical  cases  the  epigastric  and 
gastric  regions  are  found  greatly  protuberant,  the  upper  abdomen  may 
be  balloon-shaped,  and  the  organ  tensely  tympanitic.  When  these  are 
marked  the  patient  experiences  a  constant  effort  to  belch  without 
result,  a  sensation  of  distention  in  the  abdomen,  a  difficulty  in  bre^ith- 
ing  and  a  tightening  sensation  in  the  thorax,  great  anxiety  from  the 
distress,  and  perhaps  collapse  with  rapid  and  irregular  pulse  and 
cyanosis.  In  the  continuous  form  the  distention  is  not  so  marked, 
may  be  mostly  fundic,  and  the  symptoms  of  dyspnea  be  less  distinct. 
The  gastric  analysis  is  indifferent ;  it  may  be  normal,  or  of  high  or  low 
acidity.  A  continuous  case  that  was  under  my  observation  showed 
the  variability  of  gastric  secretion  described  in  neurasthenia  gastrica. 

The  diagnosis  is  made  from  the  history  and  the  exclusion  of  other 
stomach  conditions  in  which  distention  is  common,  and  from  angina  pec- 
toris and  other  cardiac  affections. 

Treatment. — In  the  acute  cases  the  most  efficient  procedure  is 
the  quick  passage  of  the  stomach-tube  to  relieve  the  distention  and  to 
note  the  patency  of  the  cardia.  In  this  the  symptoms  of  dyspnea,  etc., 
disappear  at  once,  but  the  passage  of  the  tube  may  have  to  be 
repeated  at  intervals  to  preserve  comfort.  In  the  continued  cases  the 
stomach-tube  may  not  be  necessary.  If  a  tube  is  not  at  hand,  the 
attack  may  be  relieved  by  a  hypodermic  injection  of  morphine 
(Ewald)  :  an  efficient  procedure  even  after  a  tube  had  been  used.  Ten 
drops  of  Hoffman's  anodyne,  spirit  of  peppermint,  or  chloroform  spirit 
in  sweetened  hot  water,  or  5  drops  of  turpentine  on  a  lump  of  sugar,  may 
relieve  the  distention  by  causing  belching.  The  routine  of  treatment 
comprises  that  for  the  underlying  neurosis,  neurasthenia,  or  hysteria,  for 
which  states  it  may  be  said  that  strychnine  or  nux  vomica  should  be 
given.  Physostigmine  and  cannabis  indica  have  been  recommended  in  the 
routine  of  treatment  to  guard  against  the  recurrence  of  attacks,  but  these 
are  not  as  efficient  as  the  bromides,  codeine,  and  the  valerianates. 

HABITUAL  EPIGASTRIC  PROTRUSION. 

This  condition  is  of  interest  because  of  its  rarity,  it  not  having  been 
described  before  the  author's  case,  and  the  simplicity  in  making  a  diag- 
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nosis.  The  case  presented  is  the  only  one  I  have  seen,  and  it  seemed 
reasonable  to  suppose  that  the  condition  was  an  abdominal  wall-dia}rfir^m 
habit,  which  had  developed  into  a  form  of  motor  neurosis. 


Fig.  I, —  Patient  under  ordinary  conditions.     Fig.  2. — Appearance  of  upper 
abdomen  during  the  spasmodic  seizure. 

G.  McN'..  seen  July  27,  1911.  Occupation,  high-school  pupil  during  the  day. 
and  apprentice  in  a  drug  store  in  the  evening.  Aged  17,  Family  history:  Father- 
died  of  apoplexy,  mother  well,  two  brothers  and  three  sisters  all  well.  Previous 
history:  Had  measles  as  a  child,  several  attacks  of  simple  catarrhal  colds;  other- 
wise negative.     Habits  good,  excepting  that  he  ate  rather  heavily. 

Present  History. — Beginning  in  childhood,  he  contracted  his  abdomen  from 
time  to  time  as  a  boyish  prank.  At  first  the  bulging  of  the  epigastrium  was  rather 
diflicult  to   bring   about,   it  taking   much   longer  than   at   present   and    not   always 
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accomplishing  it  when  he  wanted  to.  Of  late  years  he  could  do  this  much  easier, 
exhibited  it  to  his  friends  until  he  become  considerably  talked  about  in  his  town, 
and  now,  although  he  could  always  bring  the  condition  on  when  he  wanted 
to,  it  occurred  from  time  to  time  involuntarily  (even  when  he  made  a 
deliberate  effort  to  control  it)  ;  so  that  each  day  he  would  have  a  number  of 
seizures.  Two  years  ago  began  suffering  with  h'^adaches,  constipation,  and  con- 
siderable belching  of  gas  following  the  meals,  coming  on  at  once  or  within  the 
first  fifteen  minutes  afterward.  During  this  time  he  had  more  or  less  post- 
prandial distress  in  the  stomach,  particularly  when  he  partook  heavily  of  sweets. 
Has  a  polyphagia,  sleeps  well,  and  has  gained  considerably  in  weight  during  the 
last  year. 

Examination. — Well-nourished  boy  of  good  muscular  development.  Heart, 
lun^  urine,  blood,  etc.,  normal.  Marked  gastric  splash ;  organ  somewhat  relaxed, 
Init  not  enlarged  or  ptosed.  Left  lobe  of  the  liver  plainly  palpable  and  margin 
low,  although  the  right  lobe  could  not  be  felt  and  upper  border  was  in  normal 
yotitioiL  In  repose  and  viewing  the  upper  abdomen  from  the  side,  there  was  a 
transverse  fullness  in  the  epigastric  region  which  seemed  to  be  due  to  the  promt- 
ipence  of  the  left  lobe  of  the  liver  and  a  general  tissue  growth. 

During  the  examination  a  contraction  came  on.  It  began  with  a  slight  inspira- 
tion  and  a  fixing  of  the  abdomen  in  that  position,  followed  by  a  contraction  of 
the  abdominal  muscles  below  the  transverse  navel  line  without  any  noticeable 
bulging  of  the  epigastrium.  He  then  seemed  to  fix  the  lower  abdominal  muscles, 
slightly  exhaled,  and  took  an  inspiration,  at  which  the  descended  diaphragm,  work- 
ing against  the  contracted  abdomen  below  and  an  accompanying  relaxation  of  the 
abdominal  muscles  above  the  transverse  navel  line,  caused  the  liver  (left  lobe) 
and  a  portion  of  the  stomach  to  extend  forward  and  make  up  the  protrusion.  The 
prominence  of  the  liver  when  the  abdomen  was  in  repose  was  due  to  a  twisting 
forward  of  the  organ,  which  had  become  set  that  way  from  the  constant  mal- 
lorraation  during  the  seizures.  The  treatment  advised  was  a  cessation  of  the  habit, 
an  anti-constipation  diet,  5  drops  'of  tincture  of  nux  vomica  three  times  a  day  to 
correct  the  slight  degree  of  gastric  atony,  and  general  hygienic  measures. 

PERISTALTIC  UNREST. 

This  condition  was  first  described  by  Kussmaul  as  occurring  in 
neurasthenic  individuals,  in  whom  excessive  peristalsis  caused  annoy- 
ing cramp-like  sensations  and  visible  contractions  of  the  stomach. 
While  visible  peristaltic  movements  are  most  generally  seen  in 
obstruction  of  the  pylorus,  a  neurotic  form  not  due  to  stenosis  may 
occur.  The  condition  usually  accompanies  neurasthenia  and  hysteria 
and  is  an  exceedingly  rare  aflPection.  Cases  have  been  described  by 
Schiitz,  Cohn  and  others  in  which  antiperistaltic  movements  have 
been  noted.  The  affection  occurs  more  commonly  in  men  and  in 
those  who  are  in  middle  life. 

Symptoms  and  Diagnosis. — The  most  important  symptom  is  the 
noting  of  violent  visible  movements  of  the  stomach  in  an  organ 
in  which  pyloric  obstruction  does  not  exist.  These  waves  run  down- 
ward from  the  costal  margin  toward  the  median  line,  and  in  the  four 
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neurotic  cases  I  have  observed  it  occtured  to  me  that  thcv  had  i 
higher  and  more  active  wave  than  is  ordinarily  seen  in  pyloric  obstruc- 
tion, in  which  condition  thev  are  seen  about  six  in  number  to  the  minmt 
This  visible  peristalsis  is  often  accompanied  by  like  movements  in  the 
intestine  (the  latter  of  which,  however,  are  not  so  plainly  visible  u 
those  of  the  stomach),  more  or  less  loud  rumblings,  which  through  a  thin 
abdomen  may  be  audible  at  a  distance,  and  crampy  sensations  that  are 
felt  by  the  patient.  Examination  of  the  case  may  show  a  stomadi 
which  empties  itself  too  quickly  or  normally,  and  fluoroscopic  obscni- 
tions  with  bismuth  plainly  show  the  wild  g>'^rations  of  the  organ. 
With  these,  subjective  symptoms  arc  often  present,  prominent  anKm; 
which  may  be  mentioned  eructations,  nausea,  anorexia,  sinking  sat- 
sations  in  the  stomach,  constipation  or  diarrhea,  and  also  those  of 
neurasthenia  (depression,  lassitude,  loss  of  energy  and  the  vasomotor 
disturbances).  Examination  with  the  test-meals  may  show  anr 
degree  of  stomach  secretion  at  the  time,  but  more  or  less  variatioo 
(as  is  described  in  neurasthenia  gastrica)  in  later  examinations.  In 
making  a  diagnosis,  stenosis  of  the  pylorus,  above  all,  must  be 
excluded,  and  this  is  easily  done  by  examination  with  the  stomach- 
tube,  the  X-rays,  and  the  observation  of  the  case.  The  clinical  distinction 
between  it  and  gastrospasm  is  not  important ;  in  gastrospasm  the  history 
is  more  suggestive,  and  visible  peristalsis  is  not  discernible  excepting  bj 
X-ray. 

Treatment. — If  a  marked  or  moderate  degree  of  true  pyloric 
stenosis  is  believed  to  be  present  the  case  is  an  operable  one.  If  not, 
treatment  directed  to  the  neurasthenia  must  be  instituted  according  to 
the  degrees  of  this  condition.  Extensive  outdoor  exercise  serves  a  good 
purpose  in  the  moderate  cases,  this  being  portioned  off  into  certain  definite 
times  during  the  day.  Retiring  early  and  hydrotherapic  treatments  are 
also  efficient.  Occasionally,  intragastric  faradism  or  stomach  lavage  with 
rather  cool  water  answers  well  in  the  routine.  The  diet  should  be  bland 
yet  abundant  in  variety,  and  small  meals  at  regular  intervals  are  best. 
General  tonics  or  heniatinics  in  the  anemic  should  be  given  in  all  ca5e>. 
The  stomach  symptoms  are  best  controlled  with  the  use  of  large  dose^ 
of  bromides  and  valerian,  and  these  should  be  given  an  hour  or 
so  before  meals,  and  the  tonics  after.  Belladonna  and  codeine  may 
also  be  employed  in  selected  cases.  The  bowels  must  be  kept  well 
open,  preferably  by  the  use  of  simple  or  laxative  measures. 

ANTIPERISTALTIC  RESTLESSNESS. 

Cases   of   this   condition,    which   probably   are    identical    with   peri- 
staltic unrest,  have  been  described  by  Glax,  Schiitz  and  others  in  which 
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the  waves  pass  from  right  to  left.    Cannon  hjii;  khu^  ^nnj^cn^^lAW^?^ 

to  be  an  nnpc»rtani  moii^r  phen«.^i>eniMi  of  the  Ui"^  mW'Siu>o,  An*1  lh<^ 
authc'T  haf  ix»ied  h  in  the  e>k^>ha§t3S  in  t)ie  pT\VTv>  of  \»^nwii^,  l-Wm^ 
his  observations  it  seems  reasonable  to  supivv^c  x\\Ms  nmier  ordnuvx 
conditions  after  the  intestinal  contents  empty  from  the  ileum  tht\>mh 
the  ileocecal  valve  into  the  head  of  the  c\>Ion.  fn>n^  which  thev  At-e 
carried  onward  for  some  distance,  ceriAin  AWtipcristAUie  WAves  in 
the  colon  then  carr\-  a  portion  of  the  fooil  l>Ack  lowAixl  the  vaIvc, 
establishing  a  sort  of  circulation  in  the  ascending  colon.  This  fuucti\^u 
of  the  large  intestine  probably  has  to  do  witli  llie  final  rc3^oipli\Mt  \^C 
food  elements  into  the  portal  system*  From  time  to  time*  pr\>pci* 
peristaltic  contractions  move  the  contents  onward  toward  the  lower 
colon  and  rectum,  where  the  residue  collects  as  feces.  In  cases  of 
antiperistaltic  restlessness  of  neurotic  origin  it  is  assumett  that  the 
movements  originate  in  the  intestine,  passing  upwaixl  to  the  stomach* 
In  neurotic  cases,  when  the  abdominal  walls  are  thin  enough,  It  is  not 
unusual  to  observe  quite  vigorous  peristaltic  moven\ents  in  the  intes* 
tine,  passing  in  various  directions,  but  not  existent  in  the  stomach. 
Cases  of  antiperistaltic  restlessness  must  be  differentiated  from  pyloric 
or  intestinal  stenosis  and  conditions  of  abdi>minal  prolapse.  Small  anti- 
peristaltic waves  seen  by  X-ray  runninjf  from  the  pyK>ric  region  t<>w«ri| 
the  fundus  are  indicative  of  pyloric  obstruction  from  nome  cauj«e.  The 
treatment  outlined  in  peristaltic  unrest  also  answers  for  these  cttse«^ 

PYLORIC  INCONTINENCE. 

Attention  was  first  called  to  incontinence  or  insufficiency  of  tht 
pylorus  by  de  Sere.  The  pylorus  may  be  incompetent  in  unyielding 
pyloric  neoplasms,  or  from  traction  of  internal  scars  or  external 
adhesions.  The  condition  may  be  due  to  chronic  gastritis,  particularly 
of  the  atonic  types,  and  it  is  not  uncommon  to  find  a  deficient  cotn* 
pensatory  activity  of  the  pyloric  nmscle  in  jiuch  an  accompany  contitnird 
fever  or  chronic  wasting  diseases.  It  in  also  probable  that  the  pyUffn«» 
becomes  relaxed  in  aaite  intestinal  stcnosiji  from  any  can%e,  and  in  (a5ir«« 
of  excessive  vomiting.  A  neurotic  type  of  affect i^m  ha%  liren  de«»rfibrd 
in  which  an  incontinent  pylrirus  fails  to  prevent  the  chyme  fr</m  rfnf/tyfr»i;^ 
into  the  intestine  at  a  Ujtf  rapid  rate.  Much  ha*  l>ern  written  ofi  thr 
frequency  of  thi^  simple  or  neun/tic  tyfNr,  y#i  thrrr  i%  tPf  tUmU  that  il  k 
an  exceedingly  rare  affecti^^.  My  exfirrirncf  ha*  \tttr},  rvrn  In  ff^Ufiur 
grades  of  primary  air>ny  in  which  //ne  wMild  *fifrf#^/*^  fh^f  iIm*  \fyUffm 
would  also  be  relaxe^K  that  it  i%  f>nly  vtry  vrH/^m  w/.  VVbi^  lUrtf  ^/-^m^ 
to  be  Cfjn^ultThhle  fUAi\ifi  a%  to  the  \ft*Afk\nUiy  of  ihi*  rtftySuym,  ^\^tr  h 
some  reason  to  believe  that  it  can  oc^ur.     In  my  e%peff€nc€  with 
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several  cases  in  which  the  gastric  analyses  would  logically  suggcTi 
an  incontinent  pylorus  I  have  always  observed  that  hypermotility  of 
the  organ  accounted  for  the  emptiness. 

Of  the  symptoms  described  there  are  those  of  gastric  distress  ot 
no  definite  type,  constipation,  insomnia,  abdominal  distention  and 
neurasthenic  symptoms.  The  diagnosis  is  suggested  by  finding  ar. 
empty  stomach  soon  after  eating,  with  bile  present  in  the  full  as  well 
as  the  empty  organ.  On  inflation  it  is  said  that  the  air  rushes  into  the 
intestine,  causing  a  quick  general  tympany,  while  that  of  the  stomad 
soon  disappears.  I  agree  with  Ewald  and  Einhorn  in  that  this  is  a 
fallacious  method  of  examination.    Even  in   cases  of  marked  atonv 

• 

and  dilatation,  air  begins  rushing  into  the  duodenum  within  a  fev 
moments  after  its  introduction  or  generation  Avithin  the  organ.  Id 
other  cases,  again,  even  in  extreme  distention,  retention  in  the  stomadi 
is  marked  and  persistent.  It  has  often  occurred  to  me  that  the  quicker 
and  the  greater  the  stomach  is  distended,  the  less  is  the  liability  that 
the  air  will  quickly  escape.  It  seems  as  if  the  extreme  distention  causes 
a  closure  of  both  sphincters,  a  condition  that  could  not  exist  in  pyloric 
incontinence.  In  four  cases  in  which  the  findings  of  rapid  evacua- 
tion and  constant  presence  of  bile  in  the  organ  w^ould  lead  one  ti- 
the diagnosis  of  pyloric  incontinence,  in  each  instance  I  have  observed 
hypermotility  was  successful  in  obtaining  sufficiently  sharp  radiographs 
to  show  the  pyloric  grooves  above  and  below  (closed  pylorus),  and 
was  able  to  distend  the  stomach  so  that  quick  escape  was  not  noted: 
therefore,  I  have  looked  upon  these  as  instances  of  hypermotility  of  the 
externally  invisible  form.  So  it  is  that  one  should  be  careful  in  maldnf 
the  diagnosis  from  only  moderate  inflation  and  test-meal  extractions  with- 
out further  examination.  Furthermore,  the  presence  of  bile  and  pancreatic 
secretions  in  the  stomach,  whether  fasting  or  full,  or  when  the  secreticcs 
are  observed  in  the  lavage  water,  are  most  common  findings  in  other  case?, 
even  those  in  which  delay  of  the  exit  of  food  for  no  obstructive  reasoa 
may  be  observed. 

The  treatments  that  have  been  advised  are  the  use  of  finely  sui:- 
divided  solid  foods,  frequent  small  meals,  intragastric  faradism 
strychnine,  postural  treatments,  and  that  for  neurasthenia. 

DUODENAL  REGURGITATION  DUE  TO  FATTY  FOODS. 

Recently  the  author  has  drawn  attention  to  a  condition  giving 
marked  g^astric  symptoms  due  to  the  taking  of  fatty  foods  and  oik* 
The  condition  may  be  referred  to  as  a  clinical  entity,  probablv  withoir 
pathology,  and  is  of  importance  because  of  the  general  emplovment  ci' 
oils  and  fat-bearing  foods  in  the  treatment  of  gastric  disorders.     Vp*^' 


disivkbawt^  of  MOTr*:T\-  S.V> 

the  pres^Tj:  ziznt.  the  csi>e>  ir*  >xhkh  :hc  i^sc  ^^t  :h<*  :a:'^  nV  ^v.K  4^;^ 
contraindiciied  ire  ihose  M  >v>^"Jill<\i  u:  'i«^^lc',A«>^c  *.«  \x*nc^  ^wm- 
fax  digefii'Ms  and  absc^rption  aiid  a  ditRouh>  :.'»  AssinuUtc  iA\^  ^Uo? 
absorption  are  present.  There  i>.  ho\vc\c:\  a  s^Miuoh  vNM\H<it^M\  i« 
which  such  fat  foods  as  milk,  fresh  creAm.  buuev  a\^^1  <'jC>i>x  a^uI  ;^e 
native  oils  are  distinctly  harmful  to  employ  iu  a  \liet  Atul  >e>pou^^tN)<^ 
for  the  establishment  of  the  conditk^n  in  the  rtf^T  insu^uv,  ^n^l  I\n» 
its  perpetuation  afterward  should  their  employment  be  ooutinue^t 

The  main  symptom  in  these  cases  is  ,1  sh,irp  i^uset  \M*  AvMUc  ji;^'*- 
tric  pains,  radiating  to  the  back,  which  Ct>me  on  in  p,iro\\xn^x,  per 
sisting  for  from  several  minutes  to  sexeral  hours  And  sontctimr^  xwe^ 
days  at  a  time.  The  pains  may  be  severe  en\ni>;h  to  itUMpAcitAte  \\w 
patient  for  the  time  l>eing.  and  when  al>sem»  winch  nu^y  \Hvnv  ^n»ltlcnl\» 
the  individual  is  as  well  as  ever.  The  gastric  distvcj^n  {<  imlcprmlcnl 
of  meals  and  the  ingestion  of  any  |Kirticnlur  kiniN  of  onlinrtry  Um\^U 
Occasionally,  nausea  is  present  during  the  sci/urc^.  but  not  viMutttnif. 
The  condition  occurs  in  the  middle  aged,  and  the  phyniortl  rsrtntinrttlon 
of  the  stomach  and  abdomen  is  negative.  More  or  lr»K  i^jcncrttl  dis- 
tress from  anxiety  and  suffering  is  present  when  the  pnin  is  on. 

The  gastric  analyses  show  a  largo  return  after  an  l'*wttld  nicrti, 
in  one  of  my  cases  being  900  cubic  centimetcn*  in  amount.  This  U 
deeply  bile  stained,  contains  considerable  floating  fat,  fatty  achN, 
much  pancreatic  juice,  hydrochloric  acid  in  large  amounts,  and  prt- 
haps  mucus  from  stomach  irritation.  The  empty  ntontach,  aspirated 
even  in  the  mornings,  shows  a  large  accumulation  of  duodenal  neere- 
tions,  fat  and  fatty  acids,  mucus,  and  f)rrhapH  small  anir)Unts  of  hydro- 
chloric acid,  the  entire  return  in  one  of  my  ci^v^  ;ifnonnflnt{  to  7.1 
cubic  centimeters.  During  the  parf)xyHni  of  paiti  thr  cjtoinarh 
invariably  contains  the  above  accumulation,  it  beinj^  not  «io  ot  vrty 
much  less  so  when  the  patient  is  pain  free  or  when  establi«;hed  on  4 
fat-free  diet  for  several  days. 

In  the  production  of  the  condition  it  in  important  u,  tfmW  fh;4» 
Pawlow  in  his  experiments  upon  doj^s  having  a  ga^tri'  fUffib  obt;Hnr/1 
an  emulsion  which  contained  bile  and  pati'r^afi'^  jiii^e  one  //t  ty/o 
hours  after  the  ingention  of  oil.  V'olhard,  followinjf  I'oldyreff,  nofr/J 
that  in  the  human  stomach  positive  fe»;fjlt«t  in  the  yy;**/  nt  hUlititthtu 
regurgitate  f!«sd  containing  *fyp>iri  follov,in;(  Mi^  ♦;iHinj/  of  ;#h  o<l 
were  ry::^*-:-;!  ::.  ^/j  ;^:r  ^frttt  of  f:$^>.  '  V*^*  *it^^^  o>/?#  f  y;f».o».5 
the  Levrn^irv  rr,t*h^A  ''^y':u'^  h^'i  k  *»"4^y0^M(ftl  o?  fr,;»i/ri'^?r:i  '<5'># 
twentv  :r.:r.':*ytr  S^f.r^  v-.^  '/:'  '^tA  kw,*':,^:  •A<•^*/  utri*ft**i,  4;^*'*f4''i 

rf^'.'jt'i^v     «••■*,»-'-<•       'r'>''*v     '**-i**       '*  >**i/f      '   *      *.   '^■*       ♦-'         ^  *  .'•      '  ««•*  >    ^L    ♦  V 
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specimens  of  duodenal  secretions  from  the  stomach  following  the 
giving  of  an  oil  were  based;  and  I  may  state  that  the  latter  two  methods 
are  quite  as  practicable  for  obtaining  specimens  of  duodenal  secretions 
for  examination  as  the  two  recently  advanced  mechanical  means. 

The  condition  is  probably  brought  about  by  the  normal  pyloric 
reflex  being  interfered  with,  permitting  of  regurgitation,  either  by 
there  being  a  diminished  secretion  of  hydrochloric  acid  (which,  accord- 
ing to  Cannon,  activates  this  reflex  by  stimulation  of  the  duodenal 
mucosa  by  the  fats  and  oils)  or,  as  seems  more  likely,  by  the  fatty 
foods  or  oils  in  some  way  directly  affecting  the  mucosa  of  the  pyloric 
region  of  the  stomach  and  the  pyloric  muscle  and  causing  relaxation 
or  otherwise  permitting  of  regurgitation.  The  pains  in  these  cases 
are  due  to  a  collecting  of  the  regurgitated  juice  in  the  stomach, 
resulting  in  the  formation  of  the  fatty  acids  from  the  oils  and  fats,  and 
these  with  the  bile  irritating  the  stomach.  These  cases  rapidly 
recover  when  a  fat-free  diet  (skimmed  milk,  white  of  eggs,  carbo- 
hydrates, green  vegetables,  salads,  boiled  meats,  etc.)  is  instituted 
without  any  further  forms  of  treatment.  The  condition  must  be 
diagnosed  from  those  instances  of  test-meal  extractions  in  which  bile 
is  noted  in  the  stomach  (these  test-meals  contain  only  small  amounts 
and  are  usually  of  no  practical  importance),  from  gastrosuccorrhea 
(in  which  the  pains  are  not  so  severe,  no  duodenal  secretions  are 
present  and  if  so  only  in  small  amounts,  and  the  mucous  content  is 
lower  and  the  hydrochloric  acid  is  higher),  and  pylorospasm.  The 
best  means  for  diflFerentiation  as  well  as  diagnosis  of  the  condition  is 
gastric  analyses,  and  the  diagnosis  should  not  be  made  unless  the  patient 
has  taken  these  foods  and  the  characteristic  findings  in  the  test-meal 
extractions  and  the  aspiration  from  the  fasting  stomach  are  detectable. 
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Abdomen,  adhesive  plaster  strapping  of, 
368. 

general  distention  of,  100. 

percussion  of,  99. 

tumor  in.  100. 
Abscess,  gastric.     See  Gastritis,  suppu- 
rative. 
Absorption,    from   normal    stomach.   48. 
Acetic  acid,  in  normal  stomach,  47. 

test.  189. 
Acetone,   in  gastric  contents,   198. 
Frommer's  test,   199. 
Legal's  test.  199. 
Achroodextrin.  54,  209. 
Achylia  nervosa,  IIZ. 
Acids,  319. 

employment  in  treatment,  319. 

fatty.     See  Organic  acids. 

organic.     See  Organic  acids. 
Acute  gastritis.     See  Gastritis,  acute. 

indigestion.     See  Gastritis,  acute. 

suppurative    gastritis.      See    Gastritis, 
suppurative. 

yellow   atrophv   of   liver,   stomach   in, 
740. 
Agminated  glands,  23. 
Akoria.  797. 

Albuminoid  digestion,  products  of.  208. 
Albuminoses,  208. 

Alcohol,  absorption   from  normal  stom- 
ach, 49. 

effects   on   stomach.   59. 

employment   in   treatment,  Z7^. 
Alkalies',  769. 

employment  in  treatment,  ^11. 
Aloin  test  for  blood.  191. 
Amido-acids,  54. 
.Amylopsin,   54. 
Anacidity  and  subacidity.  111. 
Anamnesis,  64. 

age.   67. 

anorexia.   69. 

avocation.  67. 

constipation,  75. 

constitutional   conditions.  67. 

diarrhea.   75. 

distress,  gastric,  71. 

dysphagia.  70. 

eating  habits.   70. 

eructations,  72. 

general  symptoms.  68. 

hematemesis,  74. 

hiccough.  75. 

history  records,  79. 

mode  of  onset  of  symptoms,  68. 


Anamnesis,   nausea,  IZ. 
pain.    71. 
sex,  68. 

stools,  blood  in,  11. 
character  of,  76. 
color  of,  76. 
mucus  in.  78. 
odor  of.  76. 
parasites  in,  78. 
stones  in,  78. 
taste,  70. 
thirst,   70. 
vomiting.  IZ. 
fecal,  74. 
.Anatomy,      topographical      and      histo- 
logical,  3. 
Anemia.  329.  331. 
Anorexia.  331. 
nervosa.  798. 
Antiperistaltic    restlessness.   852. 
Appetite,  52. 

.Arteriosclerosis,  stomach  in.  744. 
Ascites,    abdominal    distention    due    to, 

100. 
Asthma   dyspepticum.    stomach    in.    749. 
Atonic  ectasia.  primar\'.     See  Myasthe- 
nia gastrica. 
secondary.       See     Ectasia,     gastric, 
secondary. 
Atonv,   baneful    effects   of   drinking   in, 

Zl. 
Atrophic  gastritis.  492,  500. 
Atrophy  of  salivary  glands.  448. 
Auscultation  of  the  stomach.   105. 
sounds  in  the  stomach,  107. 
deglutition  sounds.   105. 
Auscultatory    percussion    of    the    stom- 
ach. 108. 
in  different  pathological  conditions, 

109. 
technique  of,  108. 

Balneotherapy,  403. 
Bassler's  belt,  365. 

cardia  dilator.  829. 

corset,  Z12,  374.  375. 

diet  for  testing  feces.  260. 

electrovibratode.  359. 

examining  table.  84. 

floor  stand  to  hold  X-rav  plates,  130. 

gas,  chemical,  and  bacteriological  ap- 
paratus for  testing  feces  and 
test-meals.  258,  259. 

history  card,  80. 

(867) 


858 


INDEX. 


Bassler's  inflation  apparatus  for  stomach 
and  colon,  118. 
intragastric  electrode,  348. 
laboratory  slip,  81. 
long-shafted   electrode,  349. 
pleximeter,  102. 

Koentgen-ray-mixed-meal  method,  213. 
sifting  pail  for  lavage,  389. 
test-meal  bottle,  150. 
Belladonna,    employment    in    treatment, 

324,  333. 
Belts,  364. 
adhesive  plaster,  367. 
cloth-elastic,  365. 
pads,  369. 
Benign   tumors,   gastric.      Sec    Tumors, 

gastric,   benign. 
Benzidine  test  for  blood,  191. 
Bile,  53,  54. 
in  fasting  stomach,  167. 
pigments,  54. 
Biliary  carcinoma,  stomach  in,  740. 
Blood,  color  index.  264. 
glucose  in,  263. 
hyperleucocytosis,  264. 
in  fasting  stomach,  168. 
in  gastric  contents,  221. 
in  stools,  234. 
in  vomitus,   147. 
tests  for,  189. 
aloin,   191. 
Boas's  reagent,  192. 
benzidine,    191. 

extraction  of  hemoglobin.  190. 
guaiac,  190. 
hemin  crystals,  193. 
iron  test,  193. 
spectroscope,  193. 
Boas-Oppler  bacilli,  in  stomach,  224. 

in  stools,  244. 
Boas's    rapid    method    for    quantitative 
estimation  of  lactic  acid,  187. 
stomach-tube,    111. 
Brain  tumors,  stomach  in,  752. 
Bran-gems,    340. 
Bulimia,  796. 
Buttermilk,  57,  314. 
Butyric  acid,  in  normal  stomach,  47. 
test,  189. 

Calomel,  339. 
Calories  in  diet,  285. 
Cancer,  gastric,  597. 
age   incidence.   597. 
atypical   forms,  634. 
diagnosis,  604. 

atypical  forms,  634. 
differential  diagnosis,  611.  624. 
chronic   gastritis.  626. 
gastric   ectasia,   626. 
hypertrophic     stenosis     of    the    py- 
lorus, 627. 


Cancer,    gastric,    differential    diagnosis, 
neurotic    states    of    absent    or 
lowered  gastric  secretion,  627. 
pyloric  stenosis,  acquired  and  con- 
genital, 626. 
severe    forms  of  neurasthenia  gas- 

trica,  627. 
tumors,  625. 
ulcer,  624. 
early  diagnosis,  628.  ^ 

hemorrhage,  629. 
hydrochloric  acid,  631. 
pus-cells  and  bacteria,  630. 
etiology,  598. 
patholog>',  600. 
remarks,  preliminary,  597. 
symptoms,  603. 
anorexia,   604. 
cachexia,  608. 
condition  of  blood,  608. 

of  urine,  608. 
constipation,  607. 
edema,  608. 
eructation,  604. 
fever,  607. 

gastric  analysis,  615. 
hydrochloric  acid,  615. 
organic  acids,  616. 
tumor  particles  and  organic  find- 
ings, 617. 
hemorrhage,  607. 
metastases,  609. 

pain,  pressure,  and  distress,  605. 
tumor,  609. 
cardia,  610. 
pylorus,  613. 
stomach  walls,  614. 
vomiting,  605. 
treatment,  636. 
medical,  638. 
surgical,  636. 
ulcus  carcinomatosum,  635. 
Carbohydrate     digestion,     products     of, 
208. 
achroodextrin,  209. 
dextrose,  209. 
erythrodextrin,   209. 
maltose,  209. 
starch,    208. 
Carbohydrates,  61. 
absorption  of,  55,  256. 
dextrose,  54. 
excretion,  256. 
Carbon   equilibrium,  60. 
Carcinoma,  gastric.     See  Cancer,  gastric, 
indications   for  surgery,  412. 
of  the  esophagus.  460. 
ventriculi,  597. 
Carcinomatous  degeneration,  572. 
Cardioptosia,  703.  716. 
Cardiospasm,  823. 
etiolog>',  824. 
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Cardiospasm,  prognosis,  828. 

symptoms  and  diagnosis,  825. 

treatment,  828. 
Carlsbad    salts,    employment    in    treat- 
ment, 325. 
Cell    exfoliation    in    atrophic    gastritis, 

501. 
Chase  apparatus,  388. 
Cheeks,  anatomy  of,  3. 
Cheese,  57. 

Chemistry,  physiology  and,  25. 
Chlorosis  and  secondary  anemia,  stom- 
ach in,  746. 
Cholangitis,  stomach  in.  738. 
Cholecystitis,  stomach  in,  739. 
Cholelithiasis,  stomach  in,  740. 
Cholesterin,  54,  55. 
Chorea,  stomach  in,  751. 
Chronic  gastritis.    See  Gastritis,  chronic. 
Chyme    within    the    stomach,    determi- 
nation of,  173. 
Chymosin,  43,  204. 
Chymosinogen,  204. 
Cocoa,  59. 
Coffee,  59. 
Coloptosia,  703,  715. 
Condiments,  59. 
Congenital  defects  of  the  stomach,  677. 

abnormalities  in  the  size  of  the  stom- 
ach, 683. 

splanchnoptosia,  688. 

stenosis  of  the  pylorus,  677. 
symptoms  and  diagnosis,  677. 
treatment,  680. 

transposed  abdominal  viscera,  684. 
Congo  red  test,  175. 
Constipation,  330,  331. 

habitual,  stomach  in.  IZl. 

in  gastro-intestinal  conditions,  231. 
Cooking,  effects  of,  56. 
Corsets,  370. 
Cream.  57,  314. 
Crystals,  in  stomach  contents,  223. 

• 

Defecation,  55. 
Deglutition,  act  of,  30. 

sounds,  31,  105. 

time  of  passage  of  fluids,  30. 
Dextrose,  61,  209. 
Diabetes  mellitus,  stomach  in.  749. 
Diet,  bland,  315. 

calories,  285. 

composition  of  all  foods,  287. 

construction  of,  294. 

cooking,  art  of,  301. 

dietetic  cures,  312. 

gavage,  311. 

habits  and  customs  of  eating,  300. 

in  disease,  284,  285,  294. 

in  health,  56,  285. 

nutrient  enemata,  305. 

nutrition  through  fistula.  312. 


Diet,  Rubner's  average,  286. 

subcutaneous  nutrition,  310. 

test,  256. 

vegetarian,  315. 
Dietetic  cures  in  gastric  diseases,  312. 
Digestion,  end  products,  55. 

general  sununary  of.  52. 

in  small  intestine,  53. 

soaps,  54. 
Digestive  disorders,  diet  in,  294. 
Dilatation  of  the  esophagus,  466. 

post-operative,   gastric   and   duodenal, 

815. 
Distention,  abdominal.  100. 
Distress,  gastric,  91. 
Diverticula  of  the  esophagus,  449. 
Douche,  gastric,  395. 

instillations,  395. 

spraying,  395. 

tubes,  395. 
Duodenal    regurgitation    due    to    fatty 
foods,  854. 

ulcer,    519,    548. 
Duodenum,  anatomy  of,  20. 

Ectasia,  gastric,  primary.    See  Myasthe- 
nia  gastrica. 
secondary,  809. 
etiology.   810. 
prognosis,  813. 

symptoms  and  diagnosis,  810. 
treatment,  814. 
Eczema,  stomach  in,  751. 
Eggs,  57. 

Einhorn's  deglutable  electrode,  346. 
douche  tube,  HI. 
esophageal  bougie,  140. 
gastric  spray,  397. 
Electric  therapy,  343. 
electrodes,  346,  348,  354. 
esophageal  treatment,  353. 
faradism,  344. 
galvanism,  344,  345. 
gastric  treatments.  343. 
intragastric  method,  343. 
percutaneous  method,  351. 
X-rays,   355. 
Electrovibration,  359. 
Emotions,  effect  of,  on  gastric  motility, 

38. 
Enemata,  formulas  of,  308. 

nutrient,  305. 
Enteritis,  stomach  in,  IZl. 
Enterokinase,  54. 
Enteroptosia,  703,  715. 
Enzymes,   50. 
concerned  in  digestion,  50. 
reversible  reactions  of,  51. 
specificity  of,  50. 
Epigastric  protrusion,  habitual,  849. 
Epilepsy,  stomach  in,  751. 
Erepsin,  54. 
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Erosions,  gastric,  528. 
Eructatio  nervosa,  839. 

symptoms  and  diagnosis,  840. 
treatment,  840. 
Erythema,  stomach  in,  751. 
Erythrodextrin,  209. 
Eserine  salicylate,  328. 

sulphate,  32S. 
Esophageal  bougies,  139. 

technique  of  introduction,  140. 
stenosis,    normal    deglutition    sounds, 

31. 
surgery,  436. 
Esophagoscopy,  136. 
Esophagus,  anatomy  of,  9. 
Esophagus,  diseases  of,  449. 
acute  esophagitis,  451. 
symptoms,  452. 
treatment,  452. 
carcinoma  of,  460. 
diagnosis,  463. 
symptoms,  461. 
treatment,  463. 
chronic  esophagitis,  453. 
symptoms,  453. 
treatment,  453. 
dilatation  of,  466. 
symptoms,  468. 
treatment,  468. 
diverticula,  449. 
symptoms,  450. 
treatment.  451. 
infectious  granulomata,  465. 
syphilis,  465. 
tuberculosis,  465. 
malformations,  449. 
neuroses  of.  469. 
motor,  471. 
symptoms,  471. 
treatment,  472. 
sensory.  470. 
symptoms,   470. 
treatment,   470. 
non-malignant  growths,  464. 
rupture  of,  466. 
symptoms.   466. 
treatment.  466. 
stricture,  31,  456. 
diagnosis,   458. 
symptoms,  457. 
treatment,  458. 
ulcers,  454. 
prognosis,  456. 
symptoms,  455. 
treatment,  456. 
Ethereal  sulphates,  urine,  250,  269,  270. 
Euchlorhydria,   171. 
Ewald  and  Boas  test-meal,  157. 

macroscopic  examination  of,   170. 
Ewald's  aspirating  bulb,   149. 
stomach-tube.   111. 


Examination    of    blood   in    gastric    dis- 
eases, 263. 
Examination    of    feces    in    gastric    dis- 
eases, 230. 
Examination  of  gastric  contents,  170. 

acetic  acid,  189. 

acetone  in  gastric  contents,  198. 

bile  and  pancreatic  secretions  in  gas- 
tric contents,  194. 

blood,  189. 

butyric  acid,  189. 

chymosin   and  chymosinogen,  204. 

determination  of  chyme  within  the 
stomach,  173. 

fasting  stomach,  166. 

ferments  and  their  zymogens,  199. 

gases  in  the  stomach,  19S. 

lactic  acid,  184. 

lipase,  206. 

macroscopic  examination  of  gastric 
contents,  170. 

microscopic  examination  of  gastric 
contents,  214. 

motility  tests,  209. 

mucus,  207,  214. 

nitrogen  in  stomach  contents,  195,  199. 

organic  acids,  183. 

products  of  albuminoid  digestion,  208. 

products  of  carbohydrate  digestion, 
208. 

quantitative  estimation  of  hydro- 
chloric acid  and  total  aciditv, 
177. 

reactions,   174. 

test-meals,  148. 

tests  for  hydrochloric  acid,  175. 

volatile  fatty  acids,  188. 
Examination  of  patients,  83. 

auscultation,   105. 

auscultatory  percussion  of  the  stom- 
ach, 108. 

by  means  of  the  stomach-tube,  110. 
best  forms.  111. 
contraindications  to  the  use  of  the 

stomach-tube,    114. 
introduction    of    the    stomach-tube, 
112. 

deglutition  sounds,  105. 

esophageal  bougies,  139. 

gastrodiaphany,   120. 

gastroscopy   and    esophagoscopy,    136 

inflation  of  the  stomach,  115. 
by  hand  bulb,  117. 
effervescing  mixtures,  116. 

inspection,  83. 

palpation,  89. 

percussion,  99. 
author's  method,  104. 

Revidtzev  sign,   106. 

Roentgen  rays,  122. 
abnormal   stomach,   125. 
normal   stomach,    124. 
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Examination   of   patients,   sound   palpa- 
tion, 110. 

sounds  in  the  stomach,  107. 

table.  84. 
Examination  of  saliva.   142. 
Examination  of  vomitus,  115. 
Examination    of    urine    in    gastric    dis- 
eases,  266. 
Exercise  in  treatment,  381. 
Exploratory  incisions,  428. 

Fasting   stomach,   examination   of   con- 
tents of.  166. 
Fat,  abdominal,   100. 
P'ats,  62. 

absorption  from  intestine,  55. 
from  normal  stomach,  49. 
percentage  of,  256. 
fatty  acids,  54. 
intolerance  of,  327. 
Fatty    foods  causing  duodenal   regurgi- 
tation, 854. 
Feces,  amount  of,  231. 

author's  diet   for  testinsr.  260. 

gas,    chemical,    and    bacteriological 
apparatus,  258. 
bacteria  in,  244,  259. 
amount  of,  245,  250. 
aerobic,  246. 
anaerobic,  246,  248. 
Boas-Oppler  bacilli,  244. 
effects  of  different  diets  on.  250. 
estimation  of,  251. 
blood  in.  234. 
casts.  72n. 
color  of,  IZ'^. 
consistency,  232. 
constipation,  231. 
constituents  of,  55,  230. 
crystals  in,  239,  240. 
diarrhea,   231. 
different   states   of   chronic   excessive 

putrefaction,   248. 
examination  of,  230. 
fats  in,  236,  239. 
foreign  bodies  in.  236. 
gall-stones,  236. 
gases  from,  246.  254. 
intestinal  tissue,  237,  241. 
meat  fibers  in.  238. 
microscopic  examination,  237. 
mucus  in,  236,  241. 
number  of  stools.  231. 
odor  of,  232. 
parasites  in,  236.  243. 
pus.  236. 
reaction  of.  2^2. 
starch    granules   in.   239. 
Feeding,  methods  of.  310. 
Fermentation,  47.   50,    107. 
acetic  acid,  47. 
butvric  acid.  47. 


Fermentation,  in  normal  stomach,  47. 

yeast,.  48. 
Fermentative  dyspepsia,   feces  test,  258. 
Ferments,   50. 

artificial,    employment    in    treatment, 

334. 
chymosin,  43.   204. 

tests  for,  205. 
lipase,  45,  206. 
of  the  gastric  juice,  199. 
pepsin  and  pepsinogen,  200. 
Hammershlag's  method.  202. 
Jakoby-Solm  s  method,  203. 
Mett's  method,  201. 
Fissures,  gastric,  528. 
Fistula,  feeding  by,  312. 
Food,  absorption  from  normal  stomach, 
48. 
accessory  articles  of,  58. 
amounts  and  character  of.  in  treating 

digestive  disorders,  294. 
artificial.  303. 
carbohydrates,  61. 
composition  of.  287. 
duodenal    regurgitation    due  to    fatty, 

854. 
gelatin.  61. 

habits  and  customs  of  eating.  300. 
Hart's  food  scale,  261. 
length  of  stay  of  different   foods  in 

normal  stomach.  Zl. 
nutrient  enemata,  305. 
proteins,  208. 
remnants  in  stomach.  217. 

in    fasting  stomach,  '  166. 
scale,  261. 

stratification  of,  in  stomach.  36,  53. 
subcutaneous   nutrition,   310. 
Foods  and   foodstuffs.  55. 
Friedlieb's  apparatus.  386. 
Frommer's  test,   199. 
Functional    cardiac    disturbances,    stom- 
ach in,  745. 
Fungi  in  stomach.  219. 

Galactose,  54,  61. 

Gases  in  stomach,  abnormal,  195. 

normal,  47. 

producing   abdominal    distention,    100. 

tests  for,  197. 
Gastralgia  nervosa,  786. 
etiolog)',  1^^. 

symptoms   and   diagnosis,   787. 
treatment.    789. 

post-ulcer,  569. 
Gastralgokenosis.   798. 
Gastrectasis,  802,  809. 
Gastric  abscess.  181. 

absorption,  48. 

atony,  802. 

cells.  215. 

douche.  395. 


862 


INDEX. 


Gastric  abscess,  fermentation,  "amylace- 
ous dyspepsia,"  28. 
normal,  47. 
insufficiency,  773,  802,  809. 
juice,  31,  53. 
adaptation  juice,  53. 
amounts  of  hydrochloric  acid,  39. 
appetite  juice,  34. 
disturbances  of  secretion,  754. 
effects  of  foods  on,  33. 
examination  of,  170. 
hydrochloric  acid  in,  38. 
in   fasting  stomach,   166. 
latent  period  of  secretion,  34. 
lipase  in,  45. 
mucous  spirals,  46. 
mucus  in,  45. 

obtaining    small    amounts    for    ex- 
amination, 165. 
pepsinogen  and  pepsin,  41. 
properties  of  hydrochloric  acid,  39. 
psychical  secretion,  33,  52. 
quantitative    tests    of    hydrochloric 

acid,  177. 
reactions,  174. 
rennin  in,  43. 

secretion,  phenomena  of,  32. 
secretogogues,  33. 
test-meal    method    of    examination, 

157. 
tests  for  acidity,  174. 
tests  for  proteolytic  power,  43. 
theories     of     hydrochloric     action 
formation,  40. 
motility,  34. 
mucosa,     disturbances     of     sensation, 

783. 
neuroses,  751,  783,  802. 
sarcoma,  643. 
secretion,   testing   for,   other  than  by 

test-meals,  162. 
surgery,  422. 

ulcer.     See  Ulcer,  gastric. 
Gastritis,  acute,  474. 
diagnosis,  478. 
etiology,  474. 
pathology,  475. 
symptoms,  476. 
treatment,  479. 
chronic.  488. 
complications,  505. 
diagnosis,  506. 
duration,  506. 
etiology,  490. 
gastric  analysis,  497. 
atrophic,  500. 

hypertrophic   and   sclerosing,    500. 
simple  gastritis,  497. 
pathology.  490. 
of  atrophic,   492. 

of  hypertrophic     and     sclerosing. 
491. 


Gastritis,   chronic,    patholog>-  of  am 
chronic,  490. 
preliminary   remarks,  488. 
prognosis,   508. 
symptoms,  495. 
bowels  and  urine,  497. 
gastric  analysis,  497. 
general  nutrition,  496. 
mouth,  495. 
stomach,  495. 
treatment,  509. 
balneological,  513. 
baths,  513. 
dietetic,  511. 
electrical,  514. 
exercise,  514. 
lavage,  509. 
medicinal,  515. 
of  special  symptoms,  516. 
prophylactic,    509. 
rest,  514. 
surgical,  517. 
granulosa,  172, 
mfectious,  484. 
phlegmonous,  481. 
simple   catarrhal,   474. 
diagnosis,  478. 
etiology,  474. 
pathology,  475. 
symptoms,   476. 
treatment,  479. 
suppurative,   481. 
diagnosis,   484. 
pathology,  482. 
symptoms,  483. 
treatment,  484. 
toxic,  485. 
diagnosis,  486. 

etiology  and  pathology,  485. 
prognosis,   486. 
symptoms,  485. 
treatment,   486. 
Gastrodiaphany,  120. 
apparatus.  120. 
technique  of,   121. 
Gastro-enteric    neurasthenia,   790. 
Gastro-enterostomies,  430. 
Gastromyxorrhea,  780. 
Gastroptosia.  127,  689. 

Roentgen  rays  in   diagnosis,  127 
Gastroscopy,  136. 
apparatus,  136. 
technique  of,  137. 
Gastrospasm,  830. 
treatment,  831. 
Gastrosuccorrhea,   754. 

post-ulcer,  556. 
Gavage,   311. 
Gelatin,  61. 

Glands,   salivary.      See    Salivary  c 
Glycerin,  54. 
Glycyl-tryptophan  test,  620. 
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Gout,  stomach  in,  750. 

Growths,   non-malignant,   of  esophagus, 

464. 
Guaiac  test  for  blood,  190. 
Gums,  diseases  of,  7. 
Giinzberg's    method    of    testing    gastric 

secretions,  163. 

Habitual   epigastric   protrusion,  849. 
Hammershlag's  method,  202. 
Hart's  food  scale,  261. 
Hasty  eating,  faulty  conversion  of  car- 
bohydrates,  28,   29. 
Hayem-Winter  method  of  hydrochloric 

acid  determination,  181. 
Hayes's  abdominal  electrode,  350. 
Head  zones,  95. 
Heat  production,  59. 
Hemin  crystal  test,  193. 
Hemmeter's  lavage  tube,  396. 
Hepatitis,  stomach  in,  741. 
Hepatoptosia,  702,  714. 
Heterochylia,  779. 
History  taking,  64. 

laboratory  slips,  82. 
records,  /9. 
Hour-glass  contraction,  566. 
Hunger,  sensation  of,  52. 
Hydrochloric  acid  of  gastric  juice,  38. 
administration  of,  319. 
abnormal,  158,  160,  166. 
normal,  32,  38,  158,  160. 
properties  of,  in  digestion,  39. 
quantitative  tests,  177. 
Boas  reagent,  176. 
comparison  of,   177. 
Giinzberg  reagent,  176. 
Hayem-Winter's  method,  181. 
Topfer's  method.  178. 
tropeolin  00  reagent,  177. 
theories  of  hydrochloric  acid   forma- 
tion, 40. 
Hydropathic  treatments,  377. 
Hygienic  treatments,  381. 
Hyperacidity  and  hypersecretion,  754. 
classification  of  different   forms,  754. 
etiology  and  patholopfv,  757. 
gastrosuccorrhea,  759. 
hyperchlorhydria.  757. 
prognosis,  764. 
symptoms,  762. 
objective,  762. 
digestive  gastrosuccorrhea,  763. 
hyperchlorhydria,    763. 
periodic    and    chronic    gastrosuc- 
corrhea, 7C^. 
subjective,  762. 
treatment,  765. 
dietetic,  765. 
general,  767. 
medicinal,  768. 
surgical.  771. 


Hyperchlorhydria,  323,  754. 

post-ulcer,  568. 
Hyperchylia,  323. 
Hyperesthesia  gastrica,  783. 

etiology,  784. 

symptoms  and  diagnosis,  784. 

treatment,  785. 
post-ulcer,  569. 
Hypermotility,  nervous,  834. 

prognosis,  836. 

symptoms  and  diagnosis,  835. 

treatment,  327,  836. 
Hyperptyalism,  446. 
Hypersecretion,  gastric,  754. 
Hypertrophic  gastritis,  491,  500. 
Hypomotility,  gastric,  802. 
Hypoptyalism,  447. 
Hysteria,  stomach  in,  753. 

Ileum,  anatomy  of,  20. 
Indican,  tests  for,  271. 
Indicanuria,  248,  269,  270. 
Indicanuric  conditions,  stomach  in,  735. 
Indications  for  surgery,  410. 
Tndol,  269. 

Infectious  gastritis.     See   Gastritis,   in- 
fectious. 

granulomata  of  the  esophagus,  465. 
gastric,  656. 
Inflation,  author's  apparatus,  118. 

contraindications,  119. 

effervescing  mixtures,   116. 

hand-bulb  method,  117. 

of  the  colon,  116. 

of  the  stomach,  115. 

Spivak's  apparatus,  119. 
Inorganic  salts,  62. 
Insalivation,  26. 
Inspection,  breath,  84. 

abdomen,  86. 
nutrition  of,  86,  87. 
peristaltic  waves,  88. 
shape  of,  87. 
skin,   86. 

light,  83. 

mouth,  84. 

of  patients,  83. 

palate,  tonsils,  pharynx,  86. 

saliva,  85. 

table,  SX 

teeth,  85. 

tongue,  85. 
Intestinal   indigestion,   stomach   in,   736. 

obstruction,  stomach  in,  737. 
Intestines,  component  structures  of,  19. 

gas  in,  100. 
Invertase,  54. 
Iron,  329. 

-bearing  vegetables,  747. 

test  for  blood,  193. 

Jackson's  gastroscope,  136,  138. 
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Jakoby-Solms's  method,  203. 
Jejunum,  anatomy  of,  20. 

Kelling's  test,  186. 

Kemp-Lockwood  gastrodiaphane,   120. 

Kephir,  57,  314. 

Kjeldahl  nitrogen  apparatus,  277. 

Kumyss,  57,  314. 

Kussmaul  pump,  399. 

Lactase,  54. 

Lactic    acid    bacillus    in    normal    stom- 
ach, 47. 
milk,  314. 
Lactic-acid- free  meal  of  Boas,  160. 
Lactone  tablets,  314. 
Large  intestine,  anatomy  of,  20. 

function  of,  55. 

movements  of,  55. 
Lavage,  385. 

apparatus,  385. 

author's  sifting  pail,  389. 

contraindications,  392. 

indications  for,  and  solutions,  392. 
Laxatives,     employment     in     treatment, 

339. 
Lecithin,  54. 
Legal's  test,  199. 
Leube-Riegel  test-meal,  158. 
Leube-Roscnthal  lavage  connection,  387. 
Leukemia,  stomach  in,  747. 
Levulose,  54,  61. 
Lieberkiihn,  glands  of,  22. 
Lipaciduria,  281. 
Lipase,  45,  51,  195.  206. 

action  in  the  tissues,  54. 
Lips,  anatomy  of,  3. 
Locomotor  ataxia,  stomach  in,  752. 

Maltase,  54. 

Maltose,  28,  54,  209. 

Massage,  abdominal,  341. 

Mastication,  26,  52. 

Matzoon,  57,  314. 

Meats,  composition  of,  56. 

Mechanical    supports    to    the    abdomen, 

364. 
Merycism,  838. 

symptoms  and  diagnosis,  838. 

treatment,  839. 
Methods  of  chemical  examination,   142. 

contents  of   fasting  stomach,   166. 

examination    of    gastric    secretion    by 
test-meals,  157. 

expression  of  test-meals,  148. 

obtaining   specimens   of   gastric   juice 
other  than  by  stomach-tube,  165. 

of  expressing  test-meals,   148. 

saliva,   142. 

testing   gastric    secretions   other   than 
by  test-meals,    162. 

vomitus,  145. 


Mett's  method,  201. 
Micro-organisms  in  stools.  244. 
Microscopic  examination  of  gastric  con- 
tents, 214. 

blood,  221. 

cellular  elements,  215. 

crystals,  223. 

food  remnants,  217. 

fungi,  219. 

micro-organisms,  224. 

mucus,  214. 

pus,  222. 

tissue  particles,  227. 
Midmeal  drinking,  baneful  effects  of,  37. 
Milk,  57,  313. 

fermented,  314. 

modification,  314. 
Motility,  gastric,  abnormal,  158,  159,  802. 

chemical  methods,  210. 

disturbances  of,  802. 

effects  of  emotion  on,  38. 

food   remnants,  211. 

normal,  34,  53,  159. 

Roentgen-ray-test-meal    method,    213. 

test-meal  method,  210. 

tests  of  stomach,  209. 
Mould  fungi  in  fasting  stomach,  168. 
Mouth,  anatomy  of,  3. 

atrophy  of  tongu?,  445. 

changes  in  the  gums,  442. 

diseases  of,  438,  445. 

disturbances  of  sensation,  443. 

micro-organisms  in,  29. 

offensive  breath,  441. 

stomatitis,  443. 
aphthous,  444. 
catarrhal  states,  443. 
gangrenous.  445. 
ulcerative,  444. 
Mucus,  examination  of,  214. 

in  fasting  stomach,  167. 

in  gastric  contents,  45,  207. 

in  stools,  236. 

spirals,  in  gastric  juice,  46,  214. 
Myasthenia  gastrica,  802. 
etiology,  802. 
prognosis,  807. 

symptoms  and  diagnosis,  80S. 
treatment,  807. 
Myocarditis,  stomach  in,  746. 

Xative  albumin,  208. 
Xausea  nervosa,  799. 
Nephroptosia,  700,   711. 
Nervous  dyspepsia,  790. 

vomiting,  845. 
Neurasthenia   gastrica,   790. 

etiology,   791. 

prognosis,  794. 

symotoms   and   diagnosis,  792. 

treatment.  795. 
Neurasthenia,  stomach  in,  752. 
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Xeur•>5<^5  of  the  esophagus*  4t9. 

habitual   epigastric   protrusion,   M9. 
Nitrogen  in  gastric  contents,   199. 
Xutrition,  59. 

carbohydrates  in,  61. 

carbon  equilibrium,  60. 

fats  in.  62. 

gelatin  in,  61. 

inorganic  salts  in.  62. 

nitrogen  equilibrium.  60. 

normal  amounts  of  proteins,  60. 

nutritional  gavage,  311. 

protein  sparers,  60. 

proteins  in,  59. 
Nux   vomica.  328. 

Oils,  employment  in  treatment,  326. 
Organic  adds  in  stomach  contents,  183. 

acetic,  183,  189. 

Boas  method,  187. 

butvric,  183.  189. 

Kellings  test,  186. 

lactic  acid,  183,  184. 

Strauss*s  method,   186. 

Uffelmann*s  test,  184. 

volatile  fatty  acids,  188. 
Organisms  in  saliva,  145. 

Pads,  369. 

Pain,  back  areas  of,  97. 

effect  of,  on  gastric  motility,  38. 
Palpation    of    the    stomach    and    abdo- 
men, 89. 
art  of,  89. 

gall-bladder  and  liver  disease,  98. 
pains,  direct  and  reflex,  91. 
gastric,  91,  96. 
Head  zones,  95. 
pressure  distress.  91.  96. 
position   of   patient,  89. 
sound  palpation,  108. 
sounds,  98. 
stomach  area,  96. 
tumors.  94. 

bimanual  palpation,  91. 
Pancreatic  calculi,  stomach  in,  743. 
carcinoma,  stomach  in,  743. 
cysts,  stomach  in,  743. 
juice,  53,  54. 

in  fasting  stomach.  168,  854. 
Parorexia,  797. 
Pepsin,  41,  53.  200. 
pepsinogen,  41,  200. 
peptones.  42,  43,  200. 

tests  for,  42. 
polypeptid,  54. 
properties  of,  41. 
proteoses,  42. 
syntonin,  42. 
Percussion    of    the    stomach   and   abdo- 
men. 99. 
positions,  100,  101. 


Percussion  of  the  stomach  and  aUlomen. 
stomach,  100. 
technique   of.    101. 
Perihepatitis,  stomach  in.  741. 
Peristaltic   unrest.  851. 

s>*mptoms  and  diagnosis,  851. 
treatment.  852. 
Peritoneum,  intestinal.  21. 
Peritonitis,  stomach  in.  7v^7. 
Pernicious  anemia,  stomach  in,  74Cv 
Peyer's  patches,  23. 
Phar>'nx,  anatomy  of.  9. 
Phlegmonous    gastritis.      See    Gastritis, 

phlegmonous, 
Phloroglucin-vanillin  test.   176. 
Physical  methods  of  treatment,  341. 
Phj-siology  and  chemistr>',  25. 
Physostigmine  salicylate,  328. 

sulphate,  328. 
Plastic  operations  of  the  stomach,  429. 
Pleximeter.  author's,  103. 
Plexus,  Auerbach's.  21.  3& 

Meissner*s,  21.  38. 
Pneumatosis,  848. 
symptoms  and  diagnosis,  849. 
treatment,  849. 
Polyphagia,  797. 
Polysymptomatic  neurosis,  790. 
Post-operative   dilatation   of   the    stom- 
ach and  duodenum,  815. 
etiology,  815. 
prognosis,  819. 

symptoms  and  diagnosis,  817. 
treatment,  820. 
Proteids,  55. 
action  of  pepsin  on,  41. 
proteoses,  42. 
amido-acids,  S4. 
in  nutrition.  50. 
nitrogen   equilibrium,  (lO. 
normal  diet,  60. 
polypeptid,   54. 
products  of  digestion,  208. 
protein  sparers,  61,  62. 
tests   for,  42. 
syntonin,  42. 
Ptyalin.  27.  52.  143. 
action  in  stomach,  36. 
inhibitory  action  of  hydrochloric  acid 

on,  27.   143. 
starch  conversion  in  mouth,  27. 
in  stomach,  27. 
Pulmonary  tuberculosis,  .stomach  in,  747. 
Pus,  222. 

in  fasting  stomach,  168. 
Putrefactions,   intestinal,    feces   in,   248, 

253.  260,  262. 
Pyloric  incontinence,  853. 
obstruction  due  to  ulcer  cicatrix,  565. 
reflex,  in  diseased  stoiTiach.  35. 
normal,  35,  S^,  S4. 
Pylorospasin,  327,  831. 
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Pylorospasm,  etiology,  832. 
prognosis,  833. 

symptoms   and   diagnosis,  832. 
treatment,  833. 

Radium  therapy,  362. 
Raue's  acidometer,   183. 
Reactions,  reversible.  51. 
Record,  history,  author's,  79,  80.    . 

laboratory,  author's,  81. 
Rectal  feedings,  305. 
Regurgitation,  837. 

prognosis,  837. 

symptoms  and  diagnosis,  837. 

treatment,  838. 
Reichmann's  disease,  760. 
Renal  and  ureteral  calculi,  stomach  in, 
744. 

tuberculosis,  stomach  in,  744. 
Rennin,  43. 

Resections  of  the  stomach,  429. 
Resorcin  test,  177. 
Resorcinol.    employment    in    treatment, 

339. 
Rest   cure,  316. 
Roentgen  rays  in  diagnosis,  122. 

abnormal  stomach,  125. 

apparatus,  preparation  of  patient,  and 
technique,    129. 

bismuth  mixtures,  133. 

floor-stand,  130. 

in  esophageal  diagnosis,  134. 

in  treatment,  355. 

new  growths  of  the  stomach,   135. 

nitrate  poisoning,  135. 

normal  stomach,   124. 

Roentgen    ray    and    test-meal    method 
of  estimating  motility,  213. 

shape,  size,  and  position  of  the  stom- 
ach, 134. 
Rose   belt.  367. 
Rosenheim's   douche   tube,    HI. 

gastroscope,  137. 
Rumination,  838. 
Rupture  of  the  esophagus,  466. 

Sahli's   method    (desmoid    reaction)    of 

testing   gastric   secretion,   163. 
Saliva,  27. 
examination   of,    142. 

acetone  test,  145. 

ammonia   test,    145. 

diastatic  power,   143. 

in    fasting  stomach,  167. 

inhibitory     action     of     hydrochloric 
acid  on,   143. 

micro-organisms  in.  29,  145. 

mixed,   27. 

morphological  elements,  29, 

neurotic  cessation  of,  27. 

opium  test,  145. 

ptyalin,  27,   143. 


Saliva,  examination  of,  quantity  of,  142. 
reaction  of,  142. 
sulphocyanide  test,  144. 
urea  test,  145. 
Salivary  glands,  anatomy  of,  7. 
atrophy,  448. 
diseases  of,  446. 
functional,  448. 
histological    changes    in    cells    dur- 
ing digestion,  8. 
hyperptyalism,  446. 
hypoptyalism,  447. 
infectious  diseases,  448. 
Salts,    absorption    from    normal    stom- 
ach, 48. 
Sarcinae  in   fasting  stomach,   168. 
Sarcoma,  gastric,  643. 
etiology,  643. 
pathology,  644. 

symptoms  and  diagnosis,  645. 
treatment,    647. 
medical,  647. 
surgical,  647. 
Scale,  Hart's  food,  261. 
Schmidt's  fermentation  tubes,  257. 
Schmidt  and  Strausbcrger  diet,  256. 

feces  test,  257. 
Sclerosing  gastritis,  491,  500. 
Secondary  ectasia.    See  Ectasia,  gastric, 

secondary. 
Secretin,  54. 
Secretion,  buccal,  26. 
effects  of  emotion  on,  38. 
gastric,  disturbances  of,  754. 
Sedatives,     employment     in     treatment, 

331,  339,  786. 
Sensation,  gastric,  disturbances  of.  783. 
Sensory       neurosis.      drinking       habits 

causing,  37. 
Simple  chronic  gastritis.     See  Gastritis, 

chronic. 
Singultus  gastrica  nervosa,  840. 
Sitophobia,  800. 

Small  intestine,  anatomy  of,  19. 
Smell,  relative  sense  of,  25. 
Solitary  glands,  23. 
Solutions  for  lavage^  392. 
Sounds,  deglutition,  105. 
in  colon,  98. 
in  stomach,  98. 
Spectroscope  test  for  blood,  193. 
Splanchnoptosia,  688. 
cardioptosia,  716. 
classification,  689. 
coloptosia  and  enteroptosia,  715. 
etiology,  689. 

frequency  and  pathology,  698. 
gastroptosia,  708. 
hepatoptosia,  714. 
nephroptosia,  711. 
preliminary   remarks,  688. 
prognosis,  716. 
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Splanchnoptosia,  splenoptosia,  682,  714. 
svTnptoms  and  diagnosis,  704. 

general,  704. 

objective,  707. 
treatment,  717. 

active   exercise   and   other  hygienic 
measures,  381. 

ambulatory  and  bed  treatments,  729. 

belts,  364. 

corsets,  370. 

electricity,  343. 

electrovibration,  359. 

general  and  dietetic,  725. 

medical.  727. 

prophylactic,  717. 

special.  111. 

surgical,  731. 
various  types  of  viscera  prolapse,  689. 
Spraying,   gastric,   395. 
Squibb's  automatic  burette,  181. 
Starch  conversion,  in  mouth,  52. 
Statistics  of  operations,  433. 
Steapsin,  54. 

Stokvis-Jaff<^  test  for  indican,  271. 
Stomach  in  acute  yellow  atrophy,  740. 
anatomy  of,   10. 
in  arteriosclerosis,    744. 
in  asthma  dyspepticum,  749. 
auscultation  of,  105. 
automatic  action  of,  ^. 
benign  tumors.     See  Tumors. 
in  biliary  carcinoma,  740. 
in  brain  tumors,  752. 
capacity  of,  13. 

cardia,  site  and  relations  of,  13. 
cells  in  gastric  tubules,  17. 
in  chlorosis    and    secondarv    anemia, 

746. 
in  cholangitis,  738. 
in  cholecystitis,  739. 
in  cholelithiasis,    740. 
in  chorea,  751. 
in  chronic  appendicitis,  736. 
component  structures  of,  14. 
conditions  in  diseases  of  other  organs, 

735. 
contents  of  fasting  stomach,  166. 
curvatures,   site   and   relations  of,    13. 
deglutition   sounds,   105. 
diseases,  organic,  474. 
in  diabetes  mellitus,  749. 
in  eczema,  751. 
in  endocarditis,    746. 
in  enteritis,  12^7. 
in  epilepsy,  751. 
epithelium,  15. 
fasting,   examination   of   contents   of, 

166. 
functional    cardiac    disturbances,    745. 
fundus,  site  and  relations  of,  13. 
gastric  glands,  16. 


Stomach,    glandular    layer    or    mucous 
membrane,  14. 
in  gout,  750. 

in  habitual   constipation,   IZl, 
in  hepatitis,  741. 
histological    changes    in    cells    during 

secretion,   17. 
hydrochloric  acid,   171. 
in  hysteria,  753. 
in  indicanuric   conditions,   735. 
inflation  of,  115. 
in  intestinal  indigestion,  736. 
in  intestinal  obstruction,  737. 
lactic  acid  bacillus,  47. 
in  leukemia,  747. 
in  locomotor  ataxia,  752. 
in  microcardia,  745. 
mobility  of,  14. 
muscularis  of,  19. 
in  myocarditis,  746. 
in  nephritis,  743. 
in  neurasthenia,  752. 
normal,  124. 

fermentation  in,  47. 

size,  position,  and  connections,  14. 
palpation  of,  89. 
in  pancreatic  calculi,  743. 

carcinoma,  743. 

cysts,  743. 

disease,  742. 
percussion  of,  99,  101. 
in  perihepatitis,  741. 
in  peritonitis,  IZl. 
in  pernicious  anemia,  746. 
in  pulmonary   tuberculosis,   747. 
pyloric  end,  site  and  relations  of,  13. 
relations  to  surrounding  organs,  10. 
in  renal  tuberculosis,   744. 

and  ureteral  calculi,  744. 
serous  coat,  19. 
size  of,  12. 
sounds  in,  107. 
symptoms  of  distention,  14. 
testing  gastric  secretion  by  test-meals, 

157. 
testing    secretions    by    indirect    meth- 
ods,  162. 
tubes,  385.  386,  387,  388. 

best  forms.  111. 

care  of.  111. 

contraindications  to  the  use  of,  114. 

course  in  the  stomach,  153,  154. 

examination  by,  110. 

manipulation  of,  in  expressing  test- 
meals,  154. 

technique  of   introduction,   112.   154. 
in  urticaria  and  erythema,  751. 
in  uterus  and  adnexa  disease.  750. 
Stomachics,    employment    in    treatment, 

336. 
Stomatitis,  443. 
Stools,   examination   of,   230. 
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Strauss's  separating  bottle,  186. 

test,  186. 
Stricture  of  the  esophagus,  456. 
Subacidity  and  anacidity,  772. 

classification  of  states,  772. 

etiology  and   pathology,   772. 

prognosis,  775. 

symptoms,  774. 

treatment,  775. 
dietetic,  775. 
general,  778. 
medicinal,  778. 
Subnutrition  in  gastric  disease,  61. 
Succus  entericus,  53,  54. 
Sulphate  partition  of  urine,  269. 
Sulphates,  ethereal,  in  alimentary  canal, 

250. 
Surgery,  drainage,  430. 

esophageal,  436. 

exploratory  incisions,  428. 

gastric  and  esophageal,  422. 

gastro-enterostomies,  430. 

general  considerations,  422. 

indications  for,  410. 

malignant  disease,  412. 

plastic  operations,  429. 

resections,  429. 

statistics,  433. 

ulcers,  413. 
Syntonin,  42,   208. 
Syphilis,  656. 

etiology,  656. 

gastric,  656. 

of  the  esophagus,  465. 

pathology  and  frequency,  658. 

symptoms  and  diagnosis,  663. 

treatment,  669. 

Taste,   constitutional   conditions   affect- 
ing, 26. 
end-organs  and  nerves,  25. 
relative  sense  of  smell,  26. 
sense  of,  25. 
Tea,  59. 

Teeth,  alignment  of,  7. 
anatomy  of,  5. 
caries  of,  6. 
deficient,  7. 
Test-meals,  author's  cards,  158,  162. 
author's  mixed  meal,  162. 
gases  from,  author's  apparatus,  259. 
lactic-acid-free  meal  of  Boas,  160. 
Leube-Riegel,  158. 
macroscopic  examination,   170. 
methods  of  expression,  148. 
aspiration  method.  149. 
author's  test-meal   bottle,   150. 
course  of  the  stomach-tube,  153. 
manipulation    of    the    stomach-tube, 

154. 
simple  expression  method,  151. 
motility  tests,  209. 


Test-meals,  return  and  acidity,  755,  756. 

test-breakfast    of    Ewald    and    Boas, 
157. 
Tests  for  enteric  secretions,  194. 

amylopsin,  195. 

lipase,  195. 

steapsin,  195. 

trypsin,  194. 
Tetany,  gastric,  684. 

symptoms  and  diagnosis,  574,  685. 

treatment,  686. 
Therapeutics,  amounts  and  character  of 
foods,  294. 

artificial  foods,  303. 

diet,  284. 

gavage,  311. 

habits  and  customs  of  eating,  300. 

nutrient  enemata,  305. 

subcutaneous  nutrition,  310. 
Thermic  treatments,  377. 
Thirst,  52. 
Tongue,  anatomy  of,  3. 

atrophy,  445. 
Tonics,  employment  in  treatment,  327. 
Topfer's   method  of   hydrochloric   acid 

determination,  178. 
Toxic  gastritis.    See  Gastritis,  toxic. 
Treatments,  active  exercise,  381. 

balneological,  403. 

belts,  364. 

corsets,  370. 

electric  therapy,  343. 

electrovibration,  359. 

gastric  douching,  395. 

gastric  instillation,  395,  398. 

hydropathic,  Zll . 

hygiene,  381. 

lavage,  385. 

massage  and  vibration,  341. 

mechanical  supports  to  abdomen,  364. 

medicinal,  319. 

pads,  369. 

physical  methods,  341. 

radium  therapy,  362. 

spraying,  395. 

thermic,  Zll, 
Trypsin,  54. 
Tuberculosis,  670. 

etiology,  670. 

gastric,  670. 

of  the  esophagus,  465. 

pathology,  671. 

symptoms  and  diagnosis,  674. 

treatment,  675. 
Tumors,  gastric,  benign,  650. 

in  epigastrium,  94. 

pathology,  650. 
adenomata  and  papillomata,  650. 
gastroliths  and  foreign  bodies,  652. 
hypertrophy  of  the  pylorus,  652. 
lipomata,  650. 
lymphadenomata,  651. 
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fumors,    pathology,    nvyomata    and    ft- 
bromyomata,  6^. 
myxomata,  651. 
retention  cysts,  652. 
symptoms  and  diagnosis,  653. 
treatment,  654. 
Purck's  gyromele,  402. 

recurrent  spray  tube,  396. 
Tympany,  gastric,  100. 

L'fFelmann's   test,    184. 
Ulcer,  gastric  and  duodenal,  519. 
course.  574. 
diagnosis,  551. 

appendicitis,  558. 

arteriosclerosis,  562. 

biliary  conditions,  560. 

cancer,  556. 

gastralgia,  555. 

gastritis,  557. 

hemorrhagic,  557. 

hyperchlorhydria      and      gastrosuc- 
corrhea,  556. 

kidney-stones,  560. 

pregnancy  with  hyperemcsis,  560. 

pylorospasm,  558. 

spinal  disease  and  others,  562. 

uremia,  560. 

X-ray.  539. 
diagnosis     of     post-ulcer     conditions, 
562. 

carcinomatous  degeneration,  572. 

cicatrices,  565. 

chronic  ulcer,  570,  761. 

erosions  of  vessels,  569. 

hour-glass  contraction,  566. 

perigastritis,  562. 

persistent  excess  secretion,  568. 
irritable  stomach,  569. 

pyloric  obstruction,  565. 

tetany,  574. 
duodenal,  548. 

symptoms,  549. 
duration,  574. 
etiology.  520. 

circulatory  system,  525. 

gastric  juice,  520. 

trauma,  523. 
pathology,  526. 

autodigestion  of  cicatrix,  529. 

"catarrhal  ulcers,"  528. 

chronic  ulcer,  529,  570. 

cicatrices,  529,  565,  572. 

erosions,  528,  572. 

fissures,  528. 

malignant    degeneration,    529,    570, 
572. 

marginal  ulceration,  529.  569. 

perigastric  adhesions,  529,  562. 

punctate  ulcer.  528. 

regions.  527,  544. 

ruptured  varix,  529. 


Ulcer,  pathology,  septic,  528. 
preliminary  remarks,  519. 
prognosis,  574. 
special  consideration  of  duodenal,  548. 

hemorrhage,  550. 
symptoms,  529. 

gastric  analysis,  539. 

general,  538. 

hematemesis,  535. 

obiective,  538. 

pain,  530. 

perforation,  543. 

vomiting,  535. 
treatment,  575. 

dietetic,  577. 
Lenhartz,  579. 
von  Leube,  578. 

individual  symptoms,  586. 

medicinal,   582. 

prophylactic,   575. 

surgical,  413,  591. 

X-rays,  588. 
Ulcers  of  the  esophagus,  454. 
Urine,  acetone  in,  280,  281. 
acidit)r  of,  267. 
albumin  in,  278. 
albumose  in,  279. 
bile  in,  274. 
blood  in,  276. 
chlorine  in,  268. 
diacetic  acid  in,  280. 
examination    of,    in    gastric    diseases, 

266. 
fat  in,  281. 
ferments  in,  279. 
glucose  in,  280. 
nitrogen  in,  276. 
oxalic  acid  in,  282. 
phosphates  in,  267. 
quantity  of,  266. 
reaction  of,  267. 
sulphates,  250,  269,  270. 

indican,  269,  270. 

urohematin,  269,  272. 

urorosein,  269,  273. 
Urticaria,  stomach  in,  751. 
Uterus    and    adnexa    disease,    stomach 
in,  750. 

Vegetables,  composition  of,  57. 
Vibration,  abdominal,  341,  359. 
Volatile  fatty  acids,  188. 

acetic  acid.  189. 

butyric  acid,   189. 
Vomitus,  bile  in,  148. 

blood  in,   147. 

character  of,  146. 

chemical  examination  of,  145. 

mucus  in,   147. 

nervosus,  845. 
symptoms  and  diagnosis,  846. 
treatment.  847. 
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Vomitus,  odor  of,  147. 
parasites  in,   148. 
pus  in,  148. 
saliva  in,  147. 

Water,   absorption    from   normal   stom- 
ach, 48. 
Waters,  alkaline,  404,  408. 

American,  406,  408. 

aperient,  405. 

bitter,  405,  408. 

chlorine,  405.  408. 


Waters,  foreign,  404. 

salt,  405. 

sodium  sulphate,  405. 

tonic,  405,  408. 

value  of,  408. 
Whey,  57. 

Yeast  cells  in  fasting  stomach,  168. 
fermentation   in  normal   stomach,  48. 

Zoolak,  57. 


